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DETERGENT COMPOSITION 

5 



10 The present invention xelates to a detergent composition comprising a soil dispersant 
polymer, a non-AQA sur£actant and an alkoxylated quaternary ammonium (AQA) 
^pnic surfactant. 

IS BadMrwntf tp the faYCTtign 

The formulation of laundry detergents and other cleaning compositions presents a 
considerable challenge/ since modem compositions are required to remove a variety ^^f 
soils and stains from diverse substrates. Thus, laundry detergents, hard surface 

20 cleaners, shampoos and othar personal cleansing compositions, hand dishwashing 

detergents and detergent compositions suitable for use in automatic dishwashers, all / 
require the proper selection and combination of ingredients in order to function 
effectively. In general, such detergent compositions will contain one or more types of 
surfactants which are designed to loosen and remove different types of soils and stains. 

25 While a review of the literature would seem to indicate that a wide selection of 

surfactants and surfactant combinations are available to the detergent manufacturer, the 
rcaUty is that many st^h ingredients are speciality chemicals which are not suitable in ^ 
low urut cost items such as home-use laundry detergents. The fact remains that most 
sudi home-use products sudi as laundry detergents still mainly comprise one or more of 

30 the conventional ethoxylaled noiuonic and/or sulfated or sulfonated anionic surfactants, 
presumably due to economic ccmsiderations and the need to formulate compositions 
which function reasonably well with a variety of soils and stains and a variety of 
fabrics. 



35 



The quick and effident removal of different types of soils and stains such as body soils, 
greasy/oily soils and certain food stains, can be problematic. Such soils comprise a 
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mixture of hydrophobic triglycerides, lipids, complex polysaccharides, inorganic salts 
and proteinaceous matter and art thus notoriously difficult to remove. An additional 
problem is encountered in the form of lime-sosq[> deposits; the insoluble hardness ion 
salt (c»g. Ca2+/Mg2+) of fetty acids derived from the degradation of triglyceride 
5 soils. Low levels of hydrophobic soils, residual stains and lime-soap deposits often 
remain on the surface of the fabric after washing. Successive washing and wearing 
coupled with limited removal of the soils, stains and deposits in the wash culminates in 
a build-up on the &bric which further entraps particulate dirt leading to fabric ; 
y^llbydng. Eventually the fabric takes on a dingy appearance which is perceiv0 as 
10 ui^wSearable and discarded by the consumer. . 7 ' 

The literature suggests that various nitrogen-containing cationic siirfiactants wcn$4 
useftii in a variety of cleaning compositions. Such materials, typically in the jform bf 
amino-; amido-, or quaternary ammonium or imidazolinium compounds, are of^ " - 

IS design^ for speciality use. For example, various amino and quaternary ammomum 
surfactants have been suggested for use in shampoo compositions and are said to 
provide cosmetic benefits to hair. Other nitrogen-containing surfactants are used isi' 
som^yiamdr^ d^ergents to provide a fabric softening and anti-static benefit. Fbir th@^^ 
most part« however, the commercial up& of such materials has been limited by the 

20 difficiilty encountered in the large scale manufacture of such compounds. An additib^ ' 
limitation has been the potential precipitation of anionic active components of the 
detergent composition occasioned by their ionic interaction with cationic surfactants. ^ 
The aforementioned nonionic and anionic surfactants remain the major surfactant 
components in today's laundry compositions. 

25 

It has been discovered that certain alkoxylated quaternary ammonium ( AQA) 
compounds can be used in various detergent compositions to boost detergency 
performance on a variety of soil and stain types, particularly hydrophobic soils and 
lime-so^ deposits, commonly encountered. The AQA surfactants of the present 

30 invention provide substantial benefits to the formulator, over cationic surfactants 

previously known in the art. For example, the AQA surfactants used herein provide 
marked improvement in cleaning of "everyday" greasy/oily hydrophobic soils regularly 
encountered. McHeover^ the AQA surfactants are compatible with anionic surfiu:tants 
commonly used in detergent compositions such as alkyl sulfate and alkyl benzene 

35 sulfonate; incompatibility with anionic components of the detergent composition has 

commonly been the linuting factor in the use of cationic surfactants to date. Low levds 
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(as low as 3 ppm in the laundering liquor) of AQA surfactants gives rise to the ben^ts 
described herein. AQA sur&ctants can be formulated over a broad pH range from S to 
12. The AQA surfactants can be prepared as 30% (wt.) solutions which are pumpable, 
and therefore easy to handle in a manufacturing plant. AQA surfactants with d^rees of 
S ethoxylation above 5 are sometimes present in a liquid form and can therefore be 
provided as 100% neat materials. In addition to their beneficial handling properties, 
the availability of AQA surfactants as highly concentrated solutions provides a 
substantial economic advantage in transportation costs. 

10 Furthermore, it has also been discovered that compositions containing a soil dispersant 
polymer and a AQA surfactant can deliver additional superior cleaning and whiteness 
; -performance versus products containing either technology alone. Polymeric dispersants 
enhance overall detergency by crystal growth inhibition, particulate soil releaise 
peptization, anti-redeposition and soil solubilization. It is believed that benefits of the 

IS AQA/soil dispersant polymer system are the result of: (1) AQA action on the stain 
surface to minimise lime-soq> formation and to lift off any calcium soaps present, 
thereby facilitating improved polymer deposition; (2) AQA providing solubilization - - 
deep into the soil, while the polymer ^ a "grease removal shuttle*" ; striding out 
the AQA-solubilized stain components and dispersing them into the wash liquch 

20 . . ■ - - • . 

BACK^SRQUND ART 

U.S. Patent 5,441,541, issued August 15v 1995, to A. Mehreteab and F. J. Loprest, 
relates to anionic/cationic surfactant mixtures. U.K. 2,040,990, issued 3 Sept., 1980, 
25 to A. P. Murphy, R.J.M. Smith and M . P. Brooks, relates to ethoxylated cationics in 
laundry detergents. 

Hi , 

Summary of the Invention 

30 The present invention provides a composition comprising or prepared by combining a 
soil di^)ersant polymer, a non-AQA surfactant and an effective amount of an 
alkoxylated quaternary ammonium (AQA) cationic surfactant of the formula: 
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r1 ^ApR' 



:n* 



wherein r1 is a linear, branched or substituted Cg-C^g alkyl, alkenyl, aryl, alkaryl, ether 
or giycityl ether moiety, r2 is a C1-C3 alkyi moiety, r3 and can vary indq)CTdently 
and are selected from hydrogen, methyl and ethyl, X is an anion, A is C1-C4 alkoxy and 
p is an integer in the range of from 2 to 30* 



Pwcrptwn of the InYcmtQii 

10 Spii Pi8P6rsant PQiymcr 

The compositions of the present invention comprise a soil dispersant polymer. Soil 
dispersant polymers are present at levels from 0. 1 % to 7% , by weight, of the 
compositions herein. During the wasH^ these polymers work at the stain/\vash Uquor 

: : vv;!, >,^tabie dispersants for use herein include ^lymeric polycarboxylates arid polyethylene 
: vv .Sly^^' although others known in the art can also be used. ^ ^ 

20 Polymeric polycarboxylate materials can be prepared by polymerizing or 

copolymerizing suitable unsaturated monomers, preferably in their acid form. 
Unsaturated monomeric adds that can be polymerized to form suitable polymmc 
polycarboxylates include acrylic acid> maleic acid (or maleic anhydride), fumaric acid, 
itaoonic acid, accmitic acid, mesaconic acid, citraconic acid and methylenemalonic acid. 

23 The presence in the polymeric polycarboxylates herein or monomeric segments, 

containing no carboxylate radicals such as vinylmethyl ether, styrene, ethylrae, etc* is 
suitable provided that such segments do not constitute more than 40% by weight. 



Particularly suitable polymeric polycarboxylates can be derived from acrylic acid. Such 
30 acrylic acid-based polymers which are useful herein are the water-soluble salts of 

polymerized acrylic acid. The average molecular weight of such polymers in the acid 
form prefoably ranges from 2,000 to 10,000, more preferably from 4,000 to 7,000 
and most preferably from 4,000 to 5,000. Water-soluble salts of such acrylic acid 
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polymers can include, for example, the alkali metal, ammonium and substituted 
ammonium salts. Soluble polymers of this type are known materials. Use of 
polyacrylates of this type in detergent compositions has been disclosed, for example, in 
Diehl, U.S. Patent 3,308,067, issued March 7, 1967. 

5 

Acryiic/maldc-based copolymers may also be used as a preferred soil dispersant 
polymers. Such materials include the water-soluble salts of copolymers of acrylic acid 
and maleic acid. The average molecular weight of such copolymers in the add form 
l preferably ranges from 2,000 to 100,000, more preferably from 5,000 to 75,000, most 

10 preferably from 7,000 to 65,000. The ratio of acrylate to maleate s^ments in such 
copolymers will generally range from 30:1 to 1:1, more preferably from 10:1 to 2:1. 
Water-soluble salts of such acrylic add/maleic acid copolymers can include, for 
example, the alkali metal, ammonium and substituted ammonium salts. Soluble 
acrylate/maleate copolymers of this type are known materials which are described in 

15 European Patent A^lication No. 66915, published December 15, 1982, as well as in ^ 
EP 193,360, published September 3, 1986, which also describes such polymers 
comprising hydroxypropylacrylate. Still other useful diqiersants include the 
maldc/acrylic/vinyR dcdhol terpolymers^ Such materials are also disclosed in EP |. 
193,360, including, for example, the 45/45/10 teipoiymer pf acrylic/maldc/vinyl \ 

20 alcohol. 

Another polymeric disp^^t material which can be included is polyethylene glycol 
(PEG). PEG can exhibit dispersant performance as well as clay soil removal- 
antiredqx)sition benefits. Typical molecular weight ranges for these purposes range 
25 from 500 to 100,000, i«efinably from 1,000 to 50,000, more preferably from 1,500 to 
10,000. 

•■I • 

Polyaspartate and polyglutamate dispersant polymers may also be used. Dispersants 
such as polyaqtartate preferably have a molecular weight (avg.) of 10,000. 

30 

Most preferred di^rsant polymers have characteristic features which include: (1) a 
reasonably low molecular weight "hydrophobic'' polymeric backbone; and (2) pendant 
"hydrc^dulic** groups which provide steric stabilization. A preferred soil dispersant 
polymer are polyaltoxylated-polyalkylamine polymers (PPP), most preferred are the 
35 ethoxylated/propoxylated polyalkylamine or polyalkylimine polymers, such as the 
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ethoxylated polyethyleneamines (PEAs) or the polyethyleneimines (PEIs) as described 
in patent plication W09S/32272. 

Alkoxvlated Quaternary Ammonium f AOA^ Cationic Surfactant 

5 

The second essential component of the present invention comprises an effective amount 
of an AQA surfactant of the formula: 




.wherein is a li^^^ branched or substituted alkyl, alkenyl, aryl, alkaryl, ether or* 
10 glycityl ether moiety 'cdhtaining from 8 to 18 carbon atoms, preferably 8 to 16 carboln 
atoms, most prefeiabiy" from 8 to 14 carbon atoms; and R^ are each independently 
alkyl groups contaihfng f^ 1 to 3 carbon atoms, preferably methyl; R^ is selected 
from hydrogen (preferred), methyl and ethyl, X* is an anion such as chloride, bromide, 
. methylsulfate, sulfate provide electrical neutrality; A is selected from Ci^C4 alkoxy, 
15. . especially ethpxy (i;fcv^>^ propoxy, butoxy iMxtures thereof; and p is 

; .van;int^er from 2 to 3d, jp^i^ferably 2 .to IS,. more prfeferabiy 2 to 8, most-preferably 2 
: - toi*. " ■ • " ' ■ -''^ ^^•^^ 

AQA compounds wherein the hydrocarbyl substituent R^ is Cg-Ci2 especially Cg-to» 
20 .enhance the rate of dissolution of laundry grtanules, especially under cold water 
conditicHis, as compared with the higher chain length materials* Accordingly, the Cg- 
C12 AQA surfactants may be preferred' by some formulators. The levels of the AQA 
surfactants used to prepare finished laundry detergent compositions can range from 
0.1% to S%, typically from 0.45% to 2.5%, by weight. 

25 

The present invention employs an ''effective amount"* of the AQA surfactants to 
improve the performance of cleaning compositions which contain other adjunct 
ingredients. By an ^'effective amount" of the AQA surfactants and adjunct ingredients 
herdn is meant an amount which is sufficient to improve, either directionally or 
30 significantly at the 90% confidence level, the performance of the cleaning composition 
against at least some of the target soils and stains. Thus, in a composition whose 
targets include certain food stains, the formulator will use sufficient AQA to at least 
directionally improve cleaning performance against such stains. Likewise, in a 
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composition whose targets include clay soil, the f rmuiator will use sufficient AQA to 
at least directionally improve cleaning performance against such soil. Importantly, in a 
fully-formulated laundry detergent the AQA surfactants can be used at levels which 
provide at least a directional improvement in cleaning performance over a wide variety 
5 of soils and stains, as will be seen from the data presented hereinafter. 

As noted, the AQA surfactants are used herein in detergent compositions in 
combination with other detersive surfactants at levels which are effective for achieving 
. at least a directional improvement in cleaning performance. In the . content of a fiabric 
10 laundry composition, such *usage levels* can vary dq)®nding not only ^on the type and 
severity of the sdls and stains, but also on the wash water temperature, the volume of 
■r-'xW^. water and the type of washing machine. 

For example, in a top-loading, vertical axis U.S. -type automatic washing machine using 
IS .45 to 83 liters of water in the wash bath, a wash cycle of 10 to 14 minutes and a wash 
water temperature of lO^C to SO^C, it is preferred to uiclude from 2 ppm to 50 ppm, 
preferably from 5 ppm to 25 ppm, of the AQA surfactant in the wash liquor; .: On the 



20 0.3% to 1.5%, for a heavy-duty liquid Sundry detergent. On the basis of uss^^ mtes 
of from 60 g to 95 g per wash load, fbr dense ("compact") granular laundry detergents 
(density above 650 g/1) this translates into an in-product concentration (wt.) of the AQA 
surfactant of from 0.2% to 5.0%, preferably from 0.5% to 2.5%. On the basis of 
usage rates of from 80g to 100 g per load for spray-dried granules (i.e., "fluffy"; 

25 density below 650 gA), this translates into an tn-product concentration (wt.) of the 
AQA surfactant of firom 0.1% to 3.5%, preferably from 0.3% to 1.5%. 

For example, in a front-loading, horizontal-axis European-type automatic washing 
machine using 8 to IS liters of water in the wash bath, a wash cycle of 10 to 60 

30 minutes and a wash water temperature of SO^'C to 95''C, it is preferred to include from 
13 ppm to 900 ppm, preferably from 16 ppm to 390 ppm, of the AQA surfactant in the 
wash liquor. On the basis of usage rates of from 45 ml to 270 ml p^ wash load, this 
translates into an in-product concentration (wt.) of the AQA surfiamnt of from 0.4% to 
2.64%, preferably 0.55% to 1.1%, for a heavy-duty liquid laundry detergent. On the 

35 basis of usage rates of from 40gto210gper wash load, for dense ("compact") 
granular laundry detergents (density above 650 g/1) this translates into an in-product 
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concentration (wt,) of the AQA surfactant of from 0.5 % to 3.5 %, preferably from 0.7 
% to L5 %. On the basis of usage rates of from 140 g to 400 g per load for spray- 
dried granules (i.e., •fluffy"; density below 650 g/1), this translates into an in-product 
concentration (wt.) of the AQA surfactant of from 0.13% to 1.8%, preferably from 
5 0.18% to 0.76%. 

For example, in a top>*loading, vertical-axis Japanese*type automatic washing machine 
using 26 to 52 liters of water in the wash bath, a wash cycle of 8 to IS minutes and a 
wash water tempeialiiie of S^C to 2S''C, it is preferred to include -fmm 1.67 ppm to 

10 66.67 ppm, preferably from 3 ppm to 6 ppm, of the AQA surfactant in the wash liquor. 
On the basis of usage rates of from 20 ml to 30 ml per wash load, this translates into an 
%in-product concentration (wt.) of the AQA surfactant of from 0*23% to 10%, 
preferably 1.5% to 2%, for a heavy-duty liquid laundry detergent. On the basis of 
I. usage rates of from 18 g to 35 g per wash load, for dense ("compact") gtmuhx laundry 

IS ^ detergents (density above 650 g/1) this translates into an in-product concentiatioh (wt.) 
of the AQA surfactant of from 0.25% to 10%, preferably from 0.5% to 1.0% i On the 
b^sis :of usage rates of from 30 g to. 40 g per load for spray-dried graiMes (i.e., 
A: vfflpiify"; dennty bdow 650 g/l)i>ti^£k translates into an.in-^product concenti^Si'^^.) of 
the AQA surfoctant of ftom 0;^%':tei^%, preferably f^ 0.5% to 1%. iAf.:^^ 

20 ' :/ ^ J " ..'^ - . ... • ^- V ' 

As cm be seen from the foregoing, the amount of AQA surfactant used in a madliine- 
wash laundering context can vary, d^Bcnding on the habits and practices of the ^iser, the 
type of washing machine, and the like. In this context, however, one he^tofore 
unaiqmdated advantage of the AQA surfactants is their ability to provide at least 

25 directional improvements in performance over a spectrum of soils and stains even when 
used at relatively low levels with respect to the other surfactants (generally anionics or 
anionic/nonicmic mixtures) in the finished compositions. This is to be distinguished 
from other compositions of the art wherein various cationic surfactants are used with 
anionic surfactants at or near stoichiometric levels. In general, in the practice of this 

30 invention, the weight ratio of AQAranipnic surfactant in laundry compositions is in the 
range from 1:70 to 1:2, preferably from 1:40 to 1:6, more preferably from 1:30 to 1:6, 
most preferably from 1:15 to 1:8. In laundry compositions which comprise both 
anionic and nonionic surfactants, the weight ratio of AQA: mixed anionic/nonionic is in 
the range from 1:80 to 1:2, preferably 1:50 to 1:8. 
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Various other cleaning compositions which comprise an anionic surfactant, an optional 
ncMiionic surfactant and specialized surfactants such as betaines, sultaines, amine oxides, 
and the like, can also be formulated using an effective amount of the AQA surfactants 
in the manner of this invention. Such compositions include, but are not limited to, 

S hand dishwashing products (especially liquids or gels), hard surface cleaners, 
shampoos, personal cleansing bars, laundry bars, and the like. Since the habits and 
practices of the users of such compositions show minimal variation, it is satisfactory to 
include from 0.25% to 5%, preferably from 0.45% to 2%, by weight, of the AQA 
surfactants in such compositions. Again, as in the case of tfie granular and liquid 

10 laundry compositions, the weight ratio of the AQA surfectant to other surfactants 
present in such compositions is low, i.e., sub-stoichiometric in the case of anionics. 
Preferably, such cleaning compositions comprise AQA/surfactant ratios as noted 
inimediately above for machine-use laundry compositions. 

IS In contrast with other cationic surfactants known In the art, the alkoxylated cationicis 
herein have sufficient solubility that they can be used in combination with mixed 
surfactant systems which are quite low in nonionic sur&c^iiJ and which ccnitain, for 
example, alkyl sulfate surfactants. This can l>e an imp^r^it consideration for 
formulators of detergent compositions of the typb which are conventionally designed for 

20 use in top loading autosnatic washing machines, especially cf the type used in North 
America as well as mfiex Japanese usage conditions. Typically, such compositions will 
' comprise an anionic surfactantmonionic surfactant weight ratio in the range from 25:1 
to 1:25, preferably 20:1 to 3:1. This can be contrasted with European-type formulas 
^lich typically will comprise anionic:nonionic ratios in the range of 10:1 to 1:10, 

25 preferably 5:1 to 1:1. 

The preferred ethcncylaled cationic sur&ctants herein can be synthesized using a variety 
of different reaction schemes (wherein "EO* represents ^H2CH20- units), as follows. 



30 



S£ii£M£JL 
R^OH + CH3NH2 H2/Cal/Heat 
EXCESS 
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, „^CH3 p BASE Cat Ri_vT^n^ h 

J^-N^ * nZA HEAT N-^)n-H 

H CH3 



R-N— (EO)n— H + CH3CI R-N— (EO)n— H 



I 

CH3 

•5 SCHEMS2 ■ 

H2 

H HEAT CH3 



Ci 



"DIGLYCOLAMINE" 



CH3^ HipAT I + 

R Br + ^N— <EO)2H ^ » R— N— (EO)2-H 
CH3 I „ - 

CH3 Br 



.■a:r.'-,t#^:\ SCHEME 3 



' CH3 Bf 
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SCHEME 4 

CI-CH2CH2-OH + nA ^*^'^^^^ * CI— CH2CH20[EO]n~H 
R-N + Cl-CH2CH20[E01n— H > ■ R'N-CH2CH20[EO]n— H 

CHj cr 

An economical reaction scheme is as follows. 

CH3 

Rj-OS03"Na* +^^~CH2CH2-OH R— N-KJ^CHr-OH + Na2S04 + I%0 

CH3 

Ri^NM:i52CH20[E01n— H + CHiCJ ^-RUN^CH^CHsOPEOln— H < - 



For reaction Scheme S, the following parameters summarize the optional and preferred 
reaction conditions herein for step 1. Step 1 of the reaction is preferably conducted in 

10 an aqueous medium. Reaction temperatures are typically in the range of 100-230^C. 
Reaction pressures are SO- 1000 psig. A base, preferably sodium hydroxide, can be 
used to react with the HS04- generated during the reaction. In another mode, an 
excess of the amine can be employed to also react with the acid. The mole rati of 
amine to alkyl sulfate is typically firom 10:1 to 1:LS; preferably from 5:1 to 1:1.1; 

IS more preferably from 2:1 to 1:1. In the product recovery step, the desired substituted 
amine is simply allowed to separate as a distinct phase from the aqueous reaction 
medium in which it is insoluble. The product of step 1 is then ethoxylaled and 
quatemized using standard reactions, as shown. 



20 The following illustrates the forgoing for the convenience of the formulator, but is not 
intended to be limiting thereof. 
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Preparation of N-r2-hydroxyethvlVN-methvldodecvlainine - To a glass autoclave liner 
is added 156.15 g of sodium dodecyl sulfate (0.5415 moles), 81.34 g of 2- 
(methylamino)ethanol (1.083 moles), 324.5 g of distilled H2O, and 44.3 g of 50 wt. % 
sodium hydroxide solution (0.5538 moles NaOH). The glass liner is sealed into 3 L, 

5 stainless steel, rocking autoclave, purged twice with 260 psig nitrogen and then heated 
to 160-180*'C under 7(X)-800 psig nitrogen for 3 hours. The mixture is cooled to room 
tempmture and the liquid contents of the glass liner are poured into a 1 L separatory 
funnel. The mixture is separated into a clear lower layer, tuifoid middle layer and clear 
upper layer. The clear upper l^atyer is isolated and. placed under full vacuum (<1(X> mm 

10 Hg) at 60-65°C with mixing to ^remove any residual water. The clear liquid turns 
cloudy upon removing residual water as additional salts crystallizes out. The liquid is 
vacuum filtered to remove salts to again obtain ircllm'^ colorless liquid. After a few 
days at room temperature, additional salts crystallize and settle out. The liquid is 
vacuum filtered to remove solids and again a clear, colorless liquid is obtained which 

IS remains stable. The isolated clear, colorless liquid is title product by NMR analysis 
and is >90% by GC analysis with a typical recovery of >90%. The amine is then 
ethoxylated in standard fashion. Quat^nization with ^ :^aiky] halide to form the AQA 
sur£ictants hes^|£^TOutine vi^^^? 

20 , According to the foregoing, the following are nonlimiting, s^ific illustrations of AQA ■ 
sur&ctants used herein. It is to be understood that the of alkoxylation noted 

honn for the AQA surfactants is reported as an average, following common practice 
for conventional ethoxylated nonionic sur^tants. This because the ethoxylation 
reactions typically yield mixtures of materials with differing degrees of ethoxylation. 

25^ Thus, it is not uncommon to report total EO values other than as whole numbers, e:g., 
•E02.5-, "E03.5*, and the like. 
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HigMy prefened AQA compound for use herein are of the formula 

.(CH2CH20)2-5H 

r® 




CH3^ "CH3 

wherein is Cg-Cjg hydrocarbyl and mixtures thereof, especially Cg-Ci4 alkyl, 
S preferably Cg, Cio and C12 suid X is' any convenient anion to provide charge 
balance, preferably cMoride or bromide, , ; 

As noted, compounds of the foregoing fype include those wherein the ethoxy 
. (CH2CH2O) units (EO) are replaced by butbxy , isdpropoxy [CH(CH3)CH20] and 
10 [CH2CH(CH30] units (i-Pr) or n-propoxy units (Pt), or mixtures of EO and/or Pr 
and/or i-Pr units. ' 

A highly preferred AQA compound for use in under built formulations are of the . 
formula wherein p is an integer in the range of be^iv^sn 10 and 15. This compound is 

Non-AOA IPttcrsiYC Surfactants r.-;:-^- . "-s-^ v*^^ ' " - • -^-^^ 

In addition to the AQA surfactant, the compositions of the present invention preferably 
20 further comprise a non-AQA surfactant. Non-AQA surfactants may include essentiaUy 
any anionic, nonionic or additional cationic surfactant 

Anipnic Surfastapt 

25 Nonlimiting examples of anionic surfactants useful herein typically at levels from 1% to 
55%, by weight, include the conventional Cn-C|g alkyl benzene sulfonates ("LAS**) 
and primary ("AS**), branched-chain and random C1Q-C2O sulfates, the Ciq<1\% 
secondary (2,3) alkyl sulfates of the formula CH3(CH2)x(CHOS03'M'*") CH3 and 
CH3 (CH2)y(CHOS03"M"*") CH2CH3 where x and (y + 1) are integers of at least 7. 

30 prtferably at least 9, and M is a water-solubilizing cation, especially sodium, 
- unsaturated sulfates such as oleyl sulfate, the Ci2':Cig alpha-sulfonated fatty acid 
esters, the CiQ-Cig sulfated polyglycosides, the CiQ-Cig alkyl alkoxy sulfates 
("AExS"; especially EO 1-7 ethoxy sulfates), and the Cjo-Cig alkyl alkoxy 
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caiboxylates (especially the EO 1-5 ethoxycarboxylates). The Ci2*Cig betaines and 
sulfobetaines ("sultaines"), Cjo-Cig amine oxides, can also be included in the overall 
compositions. Ci()-C20 conventional soaps may also be used. If high sudsing is 
desired, the branched-chain Cio-C^g soaps may be used. Other conventional useful 
5 surfactants are listed in standard texts. 

Nonwnic Surfactants 

Nonlimiting examples of nonionic surfactants useful herein typically at levels firbni 1 % 
10 to 55%, by weight include the alkoxylated alcohols (AE's) and alkyl phenols, 
polyhydioxy fatty add amides (PFAA's), alkyl polyglycosides (APG's), CiQ-Cig 
- glycerol ethers. . - ''\:^■<^^^■' ' 

More specifically, the condensation products of primary and secondary aliphadc -'^ 

IS alcohols with from 1 to 25 moles of ethylene oxide (AE) are suit2d>le for use as thr 
nonionic surfactant in the present invmtion. The alkyl duun of the aliphadc alcdibl can 
dither be straight or branched; primary or secondary, and generally contains fnmi 8 ^ 
22 carbon atoms. Preferred are fte conden^on products of alcohols having an alls^t ' 
group containing from 8 to 20 carbosi: atoms, more preferably from 10 tol8 cart>on " 
.20/ atoms, with from 1 tolO moles, preferably 2 t© 7, most preferably 2 to 5i of ethylene^ 
oxide per mole of alcohol. Examples of ccmmercially available nonionic surfactants of 
this type include: Tergitol*^ 15-S-9 (the condiensatioii product of linear 
akxihol with 9 moles ethylene oxide) and Tergitol*^ 24-L-6 NMW (the condensation^ ' 
product of C12-C14 primary alcdiol with 6 moles ethylene oxide with a narrow 

25 molecular weight distribution), both marketed by Union Carbide Corporation; 

Neodcd*^ 45-9 (the condensation product of Cx4'Cis linear alcohol with 9 moles of 
ethylene oxide), Neodol'^ 23-3 (the condensation product of Ci2*Ci3 linear alcohol 
with 3 moles of ethylene oxide), Neodol^M 45.7 (^he condensation product of Ci4- 
Cjs linear alcohol v^th 7 moles of ethylene oxide) and Neodol*^ 45-5 (the 

30 condensation product of Ci4-Cis Unear alcohol with 5 moles of ethylene oxide) 
marketed by Shdl Chemical Company; Kyro'^ EOB (the condensation product of 
C13-C15 alcohol with 9 moles ethylene oxide), marketed by The Procter & Gamble 
Company; and Gem^l LA 030 or 050 (the condensation product of Ct2-Cl4 alcohol 
with 3 or 5 moles of Xylene oxide) marketed by Hoechst. The preferred range of 

35 HLB in these AE nonionic surfactants is from 8-11 and most preferred from 8-10. 
Condensates with propylene oxide and butylene oxides may also be used. 
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Another class of preferred nonionic surfactants for use herein are the polyhydroxy fatty 
acid amide surfactants of the formula* 

s . ...... _ o r' 

wherein is H, or G j^ hydrocarbyU 2-hydroxy ethyl, 2-hydrDxy propyl or:k mix 
jtfierepf, r2 is C5.3 j hydrocarbyl, and Z is a polyhydroxyhydrpcarbyl having a iiii^ 
V hydrocarbyl chain with at least 3 hydroxyls directly connected to the chain, or aii " 

10 alkp^^ylated derivative thereof. Preferably, is methyl, r2 is a stnught Cii^lf ii^l 
or C]^5.|7 alkyl or alkenyl chain such as coconut alkyi or mixtures thereof, and Z is vt 
deriv^ from a reducing sugar stich as glucose, fructose, maltose, lactose, in a7^ ^^H; 
rc^iictiye amination reacdon. Typical examples include the Ci2-Cig and C|2'^i4'^'' 
metHylgiucamides. See U.S. S, 194,639 and 5,298,636. N-alkoxy polyhydroxy £atty 

IS add amides can also be used; see U.S. 5,489,393. r t: 

.;>• i^- t . i , ' . ■' ' 

' Also usefiii as the nonionic surfactant in the present invention are the 
' alkylf^^ such as those di^losgd in U.S. Patent 4,565,647, Llenadp, issi»ekl 

' ' ' " January 21^ 1986, having a hydrophobic group containing from 6 to 30 carbon atoms, ' J 
20 prefoably fxpm 10 to 16 carbon atoms, and a polysaccharide, e.g. a polyglycoside; 

hydrophilic group containing from 1.3 to 10, preferably from 1.3 to 3, most preferablyt 
from 1.3 to 2.7 saccharide units. Any reducing saccharide containing 5 or 6 caibon 
atoms can be used, e.g., glucose, galactose and galactosyl moieties can be substituted 
for the glucosyl moieties (optionally the hydrophobic group is attached at the 2-, 3*, 4-, 
25 etc. positions thus giving a glucose or galactose as opposed to a glucoside or 

galactoside). The intersaccharide bonds can be, e.g., between the one position of the 
additional saccharide units and the 2-, 3-, 4-, and/or 6- portions on the preceding 
saccharide units. 

30 The prefened alkylpolyglycosides have the formula: 

R20(CnH2nO)t(glycosyl)x 



35 



wherein R^ is selected from the group consisting of alkyl, alkylphenyl, hydroxyalkyl, 
hydroxyaUcylphenyl, and mixtures thereof in which the alkyl groups contain from 10 to 
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18, preferably from 12 to 14, carbon atoms; n is 2 or 3, preferably 2; t is from 0 to 10, 
preferably 0; and x is from 1.3 to 10, preferably from 1.3 to 3, most preferably from 
1.3 to 2»7. The glyoosyl is preferably derived from glucose. To prepare these 
compounds, the alcohol or alkylpolyethoxy alcohol is formed first and then reacted with 
S glucose, or a source of glucose, to form the glucoside (attachment at the 1-posidon). 
The additional glycosyl units can then be attached between their 1 -position and the 
preceding glycosyl units 2-, 3-, 4- and/or 6*position, preferably predominately the 2- 
position. 

10 Pblyethylme, polypropylene, and polybutylene oxide condensates of alkyl phenols are 
also suitable for use as the nonionic surEactant of the surfoctant systems of (he present 
, invention, with the polyethylene oxide conden^te^ being preferred. These compounds 
include the condensation products of alkyl phenols having an alkyl group containing 
from 6 to 14 carbon atoms, preferably from 8 to 14 carbon atoms, in either a straight- 
15 chain or branched-chain configuration with the alkylene oxide. In a preferred 

emtxxiiment, the ethylene oxide is present in an amount equal to from 2 to 25 moles, 
more preferably from 3 tolS moles, of ethylme oxide per mole of alkyl phenol. . / 
Comm^iaMy available noniomc surfactants of tiiis type include IgqpalTM CCh&3^''^^''^$. 
nuurketed by the GAF Corporation; and Triton*!^ X-45, X-1 14, X^lOO.and X-iMi^ 
20 marioeied by the Rohm Sc Haas Company. These surfactants are comihdrily referred iio- 
as alkylphenol alkoxylates (e.g., alkyl phenol btiioxyktes). 

The condensation products of ethylene oxide with a hydrophobic base formed by the 
ccMidensation of propylene oxide with propylene glycol are also suitable for use as the 

25 additional nonionic surfactant in the present invention. The hydrophobic portion of 
these compounds will preferably have a molecular weight of from 1500 to 1800 and 
will exhibit water insolubility. The addition of polyoxyethylene moieties to this 
hydro{riiobic portion tends to increase the water solubility of the molecule as a whole, 
and the liquid character of the product is retained up to the point where the 

30 polyoxyethylene content is 50% of the total weight of the condensation product, which 
corresponds to condensation with up to 40 moles of ethylene oxide. Examples of 
compounds of this type include certain of the commercially-available Pluronic^*^ 
surfactants, marketed by BASF. 



35 



Also suitable for use as the nonionic surfactant of the nonionic surfactant system of the 
present invention, are the condensation products of ethylene oxide with the product 
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resulting from the reaction of propylene oxide and ethylenediamine. The hydrophobic 
moiety of these products consists of the reaction product of ethylenediamine and excess 
propylene oxide, and generally has a molecular weight of from 2500 to 3000* This 
hydn^hobic moiety is condensed with ethylene oxide to the extent that the condensation 
S product contains from 40% to 80% by weight of polyoxyethylene and has a molecular 
weight of from 5,000 to 11,000. Examples of this type of nonionic surfactant include 
certain of the commercially available Tetronic*^ compounds, marketed by BASF. 

Additional Cationic surfactants 

Suitable cationic surfaiCtants are preferably water dispersible compound having 
surfiakctant properties comprising at least pn^^ester (ie -COO-) linkage and at least one . , 
cationically charged group. 

IS Other suitable cationic surfactants include the^uatemary ammonium surfactants 
sdected from mono C^-Cig, preferably Cg-C^io N*alkyl or alkenyl ammonium 
surfactants wherein the remaining N positions ^ substituted by methyl, hydroxyethyl 
: w%dr<p:^ypn>pyl groups. Other suitable ca^dmc ^ter surfiictants, including i^Sllii^^^ 
'^est^s^^s^ctants, have for example been disclosed m US Patents No.s A72Wi€f^^'[^'^^';'' 

Optional Determent Ingredients 

The fcdlowing illustrates various other optional ingredients which may be used in the 
25 compositions of ttus invention, but is not intended to be Umiting thereof. 

Builders 

Detergent builders can optionally but preferably be included in the compositions herein, 
30 for example to assist in controlling mineral, especially Ca and/or Mg, hardness in wash 
water or to assist in the removal of particulate soils from surfaces. Builders can operate 
via a variety of mechanisms including forming soluble or insoluble complies with 
hardness ions, by ion exdiange, and by offering a surface more &vorable to the 
precipitation of hardness ions than are the surfaces of articles to be cleaned: Builder 
33 level can vary widely depending upon end use and physical form of the composition. 
Built detergents typically comprise at least 1 % builder. Liquid formulatijOTs typically 
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comprise 5% to 50%, more typically 5% to 35% of builder. Granular formulations 
^icaUy comprise Arom 10% to 80%, more typically 15% to 50% builder by weight of 
the detergent composition. Lower or higher levels of builders are not excluded. For 
example, certain detergent additive or high-surfactant formulations can be unbuilt. 

5 

Suitable builders herein can be selected from the group consisting of phosphates and 
polyphosphates, especially the sodium salts; silicates including wat&f-soluble and 
hydrous solid types and including those having chain-, layer-, or thrse-dtmensional- 
structure as well as amorphous-solid or non^structured-liquid types; carbonates, 

10 bicarbcmates, sesquicarbonates and carbonate minerals other than sodium carbonate or 
sesquicarbonate; aluminosilicates; organic mono-, di-, tri-, and tetracarboxylates 
especially water-soluble nonsurfactant caiboxylates in acid, sodium, pp^^ium or 
alkanolamnionium salt form, as well as oligomeric or water-soluble low molecular 
weight polymer carboxylates including aliphatic and aromatic types; md phytic add.; 

IS These may be complemented by borates, e.g., for pH-buffering purposek,^ or by 
sulfiates, especially sodium sulfate and any other fillers or carriers which may be 
important to the engineering of stable surfactant and/or builder-containiirg 4etergent 

•■. : • compo^tions. ^ >*:•' ' 

20 Bfiilder mixtures, sometimes te^ 

comprise two or more conventional builders, optionally complemented by c£?elants, pH- 
buffers or fillers, though these latter materials are generally accounted for sqmately 
when describing quantities of materials herein. In terms of relative quantities of 
surfactant and builder in the present detergents, preferred builder systems are typically 

25 formulated at a wdght ratio of surfactant to builder of from 60: 1 to 1 :80. Cotain 
preferred laundry detergents have said ratio in the range 0.90:1.0 to 4.0: 1.0, mcne 
preferably from 0.95: LO to 3.0: LO. 

P-ccmtaining detergent builders often preferred where permitted by legislation include, 
30 but are not limited to, the alkali metal, ammonium and alkanolammonium salts of 

polyphosphates exemplified by the tripolyphosphates, pyrophosphates, glassy polymeric 
meta-phosphates; and phosphonates. 

Suitable silicate builders include alkali metal silicates, particularly those liquids and 
35 solids having a Si02:Na20 ratio in the range 1.6: 1 to 3.2: 1, including, particularly for 
automatic dishwashing purposes, solid hydrous 2-ratio silicates marketed by PQ CorpV; 
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under the tradename BRTTESIL , e.g., BRTTESIL H20; and layered silicates, e.g., 
those described in U.S. 4,664,839, May 12, 1987, H. P. Rieck. NaSKS-6, sometimes 
abbreviated "5X5-6", is a crystalline layered aluminium-free 6-Na2Si05 morphology 
silicate marketed by Hoechst and is preferred especially in granular laundiy 
5 compositions. See preparative methods in German DE-A-3,4 17,649 and DE-A- 
3,742,043. Other layered silicates, such as those having the general formula 
NaMSix02x+ryH20 wherein M is sodium or hydrogen, x is a number from 1.9 to 4, 
preferably 2, and y is a number from 0 to 20, preferably 0, can also or alternately be 
used herein. Layered silicates from Hoechst also include NaSKS°5/NaSKS-7 and 

10 NaSKS-1 1, as the a, p and y layer-silicate forms. Other silicates may also be useful, 
such as magnesium silicate, which can serve as a crispening agent in granules, as a 

y^,:^ Stabilising agent for bleaches, and as a component of suds control sy^imr 

Also suitable for use herein are synthesized crystalline ion exchange m^yc^ials or 
}^t|f^; hydrates thereof having chain structure and a composition represented by the following 
?i: > general formula in an anhydride form: xM20ySi02.zM'0 wherein M is Na and/or K, 
rk:,^. W is Ca and/or Mg; y/x is 0.5 jtp 2;,0 and z/x is 0.005 to 1 .0 as taught^r^ ¥^S. ; 
4&<"i^427,711, Sakaguchietal^^ ■ - - 

20 Suitable carbonate builders indti»te alkaliiie earth and alkali metal cart>ora&l 

- /disclosed in German Patent Application No. 2,321,001 published on I^ovembdi IS, . 
1973, although sodium bicarbonate, sodium carbonate, sodium sesquicarbonat^; and 
; other cartxmate minerals such as trona or any convenient multiple salts of sodium 
carbonate and calcium carbonate such as those having the composition 
25 2Na2C03.CaC03 when anhydrous* and even calcium carbonates including calcite, 
aragonite and vaterite* especially forms having high sur&oe areas relative to compact 
V. calcite may be useful, for example as seeds or for use in synthetic detergent bars. 

Aluminosilicate builders are especially useful in granular detergents, but can also lie 
30 incorporated in liquids, pastes or gels. Suitable for the present purposes are those 

having empirical formula: [Mz(A102)z(Si02)v}xH20 wherein z and v are integers of at 
least 6, the molar ratio of z to v is in the range from 1.0 to 0.5, and x is an integer 
from 15 to 264. Aluminosilicates can be crystalline or amorphous, naturally-occurring 
or synthetically derived. An aluminoalicate production method is in U.S. 3,985,669, 
35 Krummd, et al, October 12, 1976. Preferred synthetic crystalline aluminosilicate ion 
exchange-materials are. available as 2^1ite A, Zeolite P (B), Zeolite X and, to whatever 
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extent this difTers from Zeolite P, the so-called Zeolite MAP. Natural types, including 
clinoptiloUte, may be used. Zeolite A has the formula: 

Nai2[(A102)l2(Si02)i2]*'^20 wherein x is from 20 to 30, especially 27. Dehydrated 
zeolites (x » 0 - 10) may also be used. Preferably, the aluminosilicate has a particle 
S size of 0.1* 10 microns in diameter. 

Suitable organic detergent builders include polycarboxylate compounds, including 
water-soluble nonsurfactant dicarboxylates and tricarboxylates. More typically builder 
polycarboxylates have a plurality of carboxylate groups, preferably at least 3 

10 4»iboxylaies. Carboxylate builders can be formulated in acid, partially neutral, neutral 
or overbased form. When in salt form, alkali metals, such as sodium» potassium, and 
lithium^ or alkanolammonium ^ts are prefened. Polycarboxylate builders include the 
ether polycart>oxylates, such as oxydisuccinate, see Berg, U.S. 3,128,287, April 7, 
1964, and Lamberti et al, U.S.. 3,635,830, January 18, 1972; "TMS/TDS* builders of 

15 U.S. 4,663,071 , Bush et al, May 5; 1987; and other ether carboxylates including 
cyclic and alicyclic compounds, such as those described in UvS. Patents 3,923,679; 
3,835,163; 4,158,635; 4,120,874,and 4402,903. 

Other suitable builders axe the cihet hydroxypolycarboxylates, co^lymers of niialeic 
20 anhydride with Xylene or vinyl m^fcj^l ether; 1, 3, 5-trihydroxy henmDd^, 4; 6^ 

trisulphonic add; carboxymethyioxysuc^inic add; the various alkali mesal, ammonium 
and substituted ammonium salts of pply^tic adds such as ethylenediainine tetraacetic 
acid and nitrilotriaoedc add; as well as meUitic acid, succinic add, polymaldc add, 
benzene 1,3,5-tricarboxylic add, carboxymethyloxysucdnic acid, and soluble salts 
25 thereof. 

Citrates, e.g., citric add and solublejsalts thereof are important carboxylate builders 
e.g., for heavy duty liquid detergents, due to availability from renewable resources and 
biodegradability. Citrates can also be used in granular compositicms, especially in 
30 combination with zeolite and/or layered silicates. Oxydisuccinates are alsQ especially 
useful in such compositicms and combinations. 

Where permitted, and eq^edally in the formulation of bars used for hand-laundering 
operations, alkali m^ phosphates such as sodium tripolyphosphaies, sodium 
35 pyrophosphate and sodium orthophosphate can be used. Phosphonate builden such as 
ethane-l-hydroxy-l,l-diphosphonate and other khpwn.phosphonates, e.g., those of 
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U.S. 3,159,581; 3,213,030; 3,422,021; 3,400,148 and 3,422,137 can also be used and 
may have desitable antiscaling properties. 

Certain detersive surfactants or their short-chain homoiogs also have a builder action. 
5 For unambiguous formula accounting purposes, when they have surfactant capability, 
these materials are summed up as detersive surfactants. Preferred types for builder 
fimcticmality are illustrated by: 3,3-dicarboxy-4-oxa-l ,6>hexanedioates and the related 
compounds disclosed in U.S. 4,566,984, Bush, January 28, 1986. Succinic acid 
builders iQclude;tfie Cs^^aO^^l;^^ ^^yl suc^ 

10 Succinate buUders also incluiie: Isiiurylsuccinate, myristylsuccinate, palmitylsucdnate, 2- 
dodecenylsuccinate (preferred), 2-pentadecenylsuccinate. Lauryl-succinates are 
described in European Patehr ^pl^iieation 86200690.5/0,200,263, published November 
S, 1986. Fatty acids, e.g., Cij^^jg monocartK>xylic acids, can also be incorporated 
into the compositions as surfacts^.Builder materials alone or in combination with the 

15 aforementioned builders, espedaity citrate and/or the succinate builders, to provide' 
additional builder activity. Other siu^le poiycarboxyiates are disclosed in U.S. 
^ 4,144,226, Crutchfidd et al, Mai^h I^, 1979 and in U.S. 3,308,067, Diehl, March 7, 

;,b::rf 1967. See adsoW . : ^ :.^;::'C^'':^,' ' 

^^^•^OQiCT types of inorganic builder ni^iier^ can be uscxi have the^Ybi^^ : 

. :A{::^ Cay (C03)2 wherein x and i are'integdr^^^m 1 to 15, y is an integer from 1 to 10, z is 
an integer from 2 to 25, Mi are cations; kt least one of which is a water-soluble, and , 
the equation £1 l-lsC^i multiplied by the valence of Mj) + 2y = 2z is satisfied such 
that the formula has a neutral or "balanced** charge. These builders are refened to 

25 herdn as "Mineral Builders". Waters of hydration or anions other than carbonate may 
be added provided thai the overall charge is balanced or neutrals The charge or valence 
effects of such anions should be added to the right side of the above equation. % 
Preferably, there is present a water-soluble cation selected from the group consisting of 
hydrogen, water-soluble metals, hydrogen, boron, ammonium, silicon, and mixtures 

30 ^ thereof, more preferably, sodium, potassium, hydrogen, lithium, ammonium and 

mixtures thereof, sodium and potassium being highly preferred. Nonlimiting examples 
of noncarix)nate anions include those selected from the group consisting of chloride, 
sulfate, fluoride, oxygen, hydroxide, silicon dioxide, chromate, nitrate, borate and 
mixtures thereof. Preferred builders of this type in their simplest forms are selected 
35 from the group consisting of Na2Ca(C03)2» K2Ca(C03)2» Na2Ca2(G03)3, 

NaKCa(C03)2, NaKCa2(C03)3, K2Ca2(Cp3)3, and combmations thereof. An 
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especially preferred material for the builder described herein is Na2Ca(C03)2 in any of 
its crystalline modifications. Suitable builders of the above-defined type are further 
illustrated by» and include, the natural or synthetic forms of any one or combinations of 
the following minerals: Afghanite, Andersonite, AshcroftineY, Beyerite, Borcarite, 

5 Burbanldte, Butschliite, Cancrinite, Carbocemaite, Carletonite, Davyne, DonnayiteY, 
Fairchildite, Ferrisurite, Franzinite, Gaudefroyite, Gaylussite, Girvasite, Gregoryite, 
Jouravskite, KamphaugiteY, Kettnerite, Khanneshite, LepersonniteGd, Liottite, 
MckelveyiteY, Microsommite, Nfroseite, Natrbfairchildite, Nyerereite, RemonditeCe, 
Sacrofanite, Schrockingerite, Shortite, Surite, Tunisite, Tuscsssile, Tyrolite, Vishnevite, 

10 and Zemkorite. Preferred mineral forms include Nyererite, Fairchildite and Shortite. 

Blash ■ ■ --'.v:--;::;*'*^ 

The compo^tions described herein may contain a bleach. When ps^nt, such bleaching 
15 agents will typically be at levels of from 1 % to 30%, more typicilSy from 5% to 20%, 
of the detergent composition, especially for fabric laundering. 

In one preferred as{^ theMeaching system contains a hydrogeni p^^P^de source and a 7C 
bleach catalyst. The production of the organic peroxyacid occurs by-^m in situ reaction 
3P of the bleach activator with 2& source b^^ Prefem^ screes of / . 

hydrogen peroxide include inorganic perhydrate bleaches. In an alternative preferred 
aspect a preformed peradd is incorporated directly into the compositibra. Compositions 
containing mixtures of a hydrogen peroxide source and bleach activator in combination 
with a preformed peracid are also envisaged 

25 

Preferred peroxygen bleaches are perhydrate bleaches. Although the perhydrate bleach 
itself has some bleaching capability, a superior bleach exists in the peracid fomiied as a 
product of the reaction between the hydrogen peroxide released by the perhydrate and a 
bleach activator. Preformed peracids are also envisaged as a preferred peroxygen 
30 bleaching species. 

Examples of suitable perhydrate salts include perborate, percarbonate, perphosphate, 
persulfate and persilicate salts. The preferred perhydrate salts are normally the alkali 
metal salts. The perhydrate salt may be included as the crystalline solid without 
35 additional protection. For certain perhydrate salts however, the preferred executions of 



wo 97/43364 



PCT/US97/08440 



24 

such granular compositions utilize a coated form of the material which provides better 
storage stability for the perhydrate salt in the granular product. 

Sodium perborate can be in the form of the monohydrate of nominal formula 
5 NaB02H202 or the tetrahydrate NaB02H202.3H20. 

Alkali metal percarbcmates, particularly sodium percarbonate are preferred perhydrates 
^. for inclusion in compositions in accordance with the invention. Sodiu'm percarbonate is 

an addition compound having a formula corresponding to 2Na2C03;3H202» and is 
-^10 available commercially as a crystalline solid. Sodium percaxbonaterb^ing a hydrogen 

peroxide addition compound tmds on dissolution to rdease the hydrogen peroxide quite 
i^^f^i^vh rapidly which can increase the tendency for localised high bleach conc^l^t^ons to 
^■^■^,^:.saisc. A preferred percarbonate bleach comprises dry particles having ah li^^^ 
"^^V^ particle size in the range from 500 micrometers to 1,000 micrometers^ ^it^Hnore than 
^ 45 ^ 10% by weight of said particles being smaller than 200 micrometers aniS'nofc more than 

10% by weight of said particles being larger than 1 JZ50 micrometers. 

percarbonate is most preferably incoxporated into such compositions in k1§ikted 
sfofin which provides in-prc^^^Ct stability. A suitable coating materiaitpn>vidnilg%i 
26^^^^I^i6duct stability comprises huxM-^s^ water soluble alkali metal sulpha^ alii' 
; ; -^^^^arbonate. Such coatings together: with coating processes have previously be^"^ " 
- described in GB-1, 466,799, granted to Interox on 9th March 1977. The weigfiilatio of 
the mixed salt coating material to peicart>onate lies in the range from 1:200 to-^^^- 
1:4» more preferably from 1:99 to 1:9» and most preferably from 1:49 to 1:19. 
25 Preferably, the mixed salt is of sodium sulphate and sodium carbonate which has the 
general formula Na2S04«n.Na2C03 wherein n is from 0. 1 to 3, preferably n is ftom 
to l.O and most preferably n is from 0.2 to 0.5. 

Other coatings which contain silicate (alone or with borate salts or boric acids or other 
30 inorganics), waxes, oils, fatty soaps can also be used advantageously within the present 
invention. 

A bleaching agent that can be used without restriction encompasses percarboxylic add 
bleaching agents and salts thereof. Suitable examples of this class of agents include 
3S magnesium monoperoxyphthalate hexahydrate, the magnesium salt of metachloro 

pert>enzoic acid, 4-nonylamino-4-oxoperoxybutyric acid and diperoxydodecanedi ic ^ 
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acid. Such bleaching agents are disclosed in U.S. Patent 4,483,781, Hartman, issued 
November 20, 1984, U.S. Patent Application 740,446, Bums et al, filed June 3, 1985, 
European Patent Application 0, 133»354, Banks et al, published February 20, 1985, and 
U.S. Patent 4.412,934, Chung et al, issued November 1, 1983. Highly preferred 
5 bleaching agents also include 6-nonylamino-6-dxoperoxycaproic acid as described in 
U.S. Patent 4,634,551, issued January 6, 1987 to Bums et al. 

Other suitable additional bleaching agents include photoactivated bleaching agoits such 
as the sulfonated zinc and/or aluminum phthalocyanines. See U.S. Patent 4,033,718, 
10 issued July 5, 1977 to Holcombe et al. If used, detergent compositions will ^ically 
contain from 0.025% to 1.25%, by weight, of such bleaches, especially sulfonate zinc 
phtbalpcyanine. 

Potassium peroxymonopersulfiate is another inorganic perhydrate salt of utility in the 
15 compositions herein. 

Mixtures of bleaching agents can also be used. 

20 ^ ' - •■ ^-'^■'-1':.;-. 

Bleach activators are preferred components where the compositions of the present 
invention additionally comprises a peroxygen bleaching agent* Bleach activators when 
present are typically at levels of from 0.1% to 60% < more typically from 0.5% to 40% 
of the bleactung composition comprising the bleaching agent*plus-bleach activator. 

25 

Pmxygen bleaching agents, the p^borates, etc., are preferably combined with bleach 
activators, which lead to the in situ production in aqueous solution (i.e., during the 
washing process) of the peroxy acid or peracid corresponding to the bleach activator. 
Various nonlimiting examples of activators are disclosed in U.S. Patent 4,915,854, 
30 issued April 10, 1990 to Mao et al, and U.S. Patent 4,412,934. The 

ncmanoyloxybenzene sulfonate (NOBS) and tetraaoetyl ethylene diamine (TAED) 
activators are typical, and mixtures thereof can also be used. See also U.S. 4,634,551 
for other typical bleaches and activators useful herein. 

35 Highly preferred amidoKlerived bleach activators are those of the formulae: 
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r1N(R5)C(0)R2c(0)L or rIC(0)N(R5)r2c(0)L 

wherein R^ is an alkyl group containing from 6 to 12 carbon atoms, R^ is an alkylene 
containing from 1 to 6 cartym atoms, R^ is H or alkyl, aryl, or alkaryi containing from 
S 1 to 10 carbon atoms, and L is any suitable leaving group. A leaving group is any 

group that is di^laced from the bl^h activator as a consequence of the nucleoirfiilic 
- attack on the bleach activator by the perhydrolysis anion. A preferred leaving group is 
phenyl sulfonate. * :^ - " 

10 Preferred examples of bleach activatdb of the above formulae include (6-octanamido-'^ 
caproyl)oxybenzenesulfonate, (6-nonanamidocaproyl)oxybenzenesulfonate, (6- 
decanamido-caproyl)oxybenzcnesulfohate^ua^^ mixtures thereof as described in U.S. 
Patent 4,634,551, incorporated herein by reference. 
,- _ ' '^-i-m^^ ■' ' ■ ' " 

15 Another class of bleach activators conipn^ the benzoxazin-type activators disclosed by 
Hodge et al in U.S. Patent 4,966,723, issued October 30, 1990, incorporated herein by 
refmnoe. A highly preferred activator of th^ bsnzoxazin-type is: r 




20 

Still another class of preferred bleach activators includes the acyl lactam activators, 
eq^ecially acyl caprolactams and acyl valerolactams of the formulae: 

o 

O C-CH2-OH2 



25 



O C— CH2— CH2 
« "I ' I 

^CHi-GH2 
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wherein is H or an alkyl, aryl, alkoxyazyl, or alkaryl group containing from 1 to 12 
carbon atoms. Highly preferred lactam activators include benzoyl caprolactam, 
octanoyl caprolactam, 3,S,5*trimethylhexanoyl caprolactam, nonanoyl caprolactam, 

5 decanoyl caprolactam, undecenoyl csq>rolactam, benzoyl valerolactam, octanoyl 

valerolactam, decanoyl valerolactam, undecenoyl valerolactam, nonanoyl valerolactam» 
3,S,S-trimethylhexanoyl valerolactam and mixtures thereof. See also U.S. Patent ' 
4,545 issued to Sanderson, October 8, 1985, incorporated herein by reference, ' 
whidi discloses acyl caprolactams, including benzoyl caprolactam, adscnrbed into 

10 sodium perborate* 

Bleach catalysts are optional components of the compositions of the present invention.: : 
15 If desired, the bleaching compounds.can be catalyzed by means of a manganese ' * ' / 
compound. . Such compounds are well known in the art and include, for example^ the 
manganese-based catalysts disclosed in U.S. Pat. 5,246,621, U.S. Pat. 5,244,594; U.S. 
Pat. 5,194,416; U.S. Pat. 5,114,606; and Emmn Pat. App. Pub. Nos. 549V271A1, 
549,272A1, 544,440A2, and 544i490Al; PrefcRred examples of these catalysts include- 
20 Mn^2(«-O)3<^**»'7-^'"^*y^M,7-tria2acyclpn0?^ 

OAc)2(l,4,7-trimethyl-l,4J-triazacyclononane)2^(Gl04)2, MnIV4(u-0)6(l;4,7^ 
triazacyclbnonane)4((n04)4, MnniMnIV4(u-0) i(u-OA 
triazacyclononane)2(C104)3, MnrV(l,4,7-trimethyM,4,7-triazacyclononanc)- 
(OCH3)3(PF5), and mixtures thereof. Other metal-based bleach catalysts include those 
25 disclosed in U.S. Pat. 4,430,243 and U.S. Pat. 5,114,611. The use of manganese with 
various complex ligands to enhance bleaching is also rieported in the following United 
States Patents:. 4,728,455; 5,284,944; 5,246,612; 5,256.779; 5,280.117; 5,274.147; 
5.153.161; and 5.227.084. 

30 As a practical matter, and not by way of limitation, the compositions and processes 
herein can be adjusted to provide on the order of at least one part per ten million of the 
active bleach catalyst species in the aqueous washing liquor, and will preferably provide 
from 0. 1 ppm to 700 ppm. more preferably from 1 ppm to 500 ppm, of the catalyst 
spedes in the laundry liquor. 
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Cobalt bleach catalysts useful herein are known, and are described, for example, in M. 
L. Tobe, ""Base Hydrolysis of Transition-Metal Complexes'", Adv. Inorg. Bioinorg, 
MssILi (1983), 2, pages 1-94. The most preferred cobalt catalyst useful herein are 
cobalt pentaamine acetate salts having the formula [Co(NH3)50Ac] Ty, wherein "OAc" 
S rqpresents an acetate moiety and *Ty" is an anion, and especially cobalt pentaamine 
acetate chloride, [Co(NH3)50Ac]Cl2; as well as [Co(NH3)50Ac](OAc)2; 
[Co(hra3)50Acl(PF6)2; [Co(NH3)50Acl(S04); [Co{^W3^^ 

[Co{NH3)50Ac](N03)2 (herein -PAC"). J ' 

10 Th^ cobalt catalysts are readily prepared by known procedures, such as taught for 
example in the Tobe article and the references cited therein, in U.S. Patrat 4,810,410» 
to Dfekun^t al, issued Nfarch 7,1989, J. Chem. Ed. (1989), M (12), 1043-45;^^^^^^- 
Synth^is iahd Characterization of Inorganic Compounds, W.L. Jolly (Prentice-Hall; ' 
1970^,;^r^l-3; Inorg> Chcm,, 18, 1497-1502 (1979); Inorg. Chcm,, 21. 2881-28®?' 

15 r a982V: Jriorp. Chem. . 18, 2023-2025 (1979); Inorg. Synthesis, 173-176 (1980); and 
Journal of Physical Chemistry. 26, 22-25 (1952). 

As a phtisik^^vmat^ arid not by wayoflimi^oh^ the automatic dishwashing 
compputi^s^d cleaning processes hereik caii b^ adjusted to provide on the order of at?; 

20 ^least one hundred million of^the activi^bleach catalyst species in the aqi^ous^ 

washing medliim, and will preferably provide from 0.01 ppm to 25 ppm, more 
preferably from 0.05 ppm to 10 {^m, and most preferably from 0.1 ppm to 5 ppm, of 
the bleach catalyst species in the wash liquor. In order to obtain such levels in the wash 
liquor of an automatic dishwashing process, typical automatic dishwashing compositions 

25 herein will comprise from 0.0005% to 0.2%, more preferably from 0.004% to 0.08%, 
of bleach catalyst, especially manganese or cobalt catalysts, by weight of the cleaning 
compositions. - 

Enzymes 

30 

Enzymes can be included in the present detergent compositions for a variety of 
purposes, including removal of protein-based, carbohydrate-based, or txiglyceride-based 
stains from substrates, for the prevention of refugee dye transfer in fabric laundering, 
and for fabric restoration. Suitable enzymes include proteases, amylases, lipases, 
35 cellulases, peroxidases, and mixtures thereof of any suitable origin, such as vegetable, 
animal, bacterial, fungal and yeast origin. Preferred selections are influenced by 
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factors such as pH-activity and/or stability optima, thermostability^ and stability to 
active detergents, builders. In this respect bacterial or fungal enzymes are preferred, 
such as bacterial amylases and proteases, and fungal cellulases. 

5 "Detersive enzyme*, as used herein, means any enzyme having a cleaning, stain 

removing or otherwise beneficial effect in a laundry, hard surface cleaning or personal 
care detergent composition. Preferred detersive enzymes are hydrolases such as 
proteases, amylases and lipases. Preferred enzymes for laundry purposes include, but 
are not limited to, proteases, peUulases, lipases and peroxidases. Highly preferred for 

10 automatic dishwashing are amylases and/or proteases. 

Enzymes are normally incorporatad i^ito detergent or detergent additive compositions at 

levels sufficient to provide a *'cleaning-effective amount". The term "cleaning effective 
amount" refers to any amount capsule :of producing a cleaning, stain removal, soil 

IS removal, whitening, deodorizing, or freshness improving effect on substrates such as 
fabrics, dishware. In practical terms for current commercial preparations, typical 
amounts are up to S mg by weight, .rnqr^s typically 0.01 mg to 3 mg, of active enzyme 
per gram of the detergent compositiosv. /Stated otherwise, the compositid^ns hei^ will 
. typically comprise from 0.001 % toS%,;|ireferably 0.01%-1% by wdght^^ 
, 20 . commmial mzyme prqiaration. Prot^ise (mzymes are usually present in such' ' 
commercial preparations at levds suffideni: to provide from O.OQS to 0. 1 Aeson 
(AU) of activity per gram of composition. For certain detergents, such as in automatic 
dishwashing, it may be desirable to increase the active enzyme content of the 
commercial preparation in order to minimize the total amount of non-catalytically active 

25 materials and thereby improve spotting/filming or other end-results. Higher active 
levels may also be desirable in highly concentrated detergent formulaticms. 

Suitable examples of proteases are the subtilisins which are obtained from particular 
strains of fi. subtilis and B. Uchen\formis. One suitable protease is obtained from a 

30 strain of Bacillus^ having maximum activity throughout the pH range of 8-12, 

developed and sold as ESPERAS^ by Noyo Industries A/S of Denmark, hereinafter 
"Novo". The preparation of this enzyme and analogous enzymes is described in GB 
1,243,784 to Novo. Other suitable proteases include ALCALAS^ and SAVINASEf 
from Novo and MAXATAS£* from International Bio-Synthetics, Inc., The 

3S Netherlands; as well as Protease A as disclosed in EP 130,756 A, January 9, 1985 and 
Protease B as disci sed in EP 303,761 A, April 28, 1987 and PP 130,756 A, January 
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9, 1985. See also a high pH protease from Bacillus sp. NCIMB 40338 described in 
WO 9318140 A to Novo. Enzymatic detergents comprising protease, one or more 
other enzymes, and a reversible protease inhibitor are described in WO 9203529 A to 
Novo* Other preferred proteases include those of WO 95 10591 A to Procter & Gamble 
5 . When desired, a protease having decr^sed adsorption and increased hydrolysis is 
available as described in WO 9507791 to Procter & Gamble. A recombinant trypsin- 
like protease detergents suitable heijein is described in WO 9425583 to Novo. 
.' 

In more detail, an especially preferred protease, referred to as "Protease D* is a 
10 carbonyl hydrolase variant having an amino ac;id sequence not found in nature, which is 
derived from a precursor carbonyl hydrolase by substituting a different amino add for a 
plurality of amino acid residues at a posttidit m carbonyl hydrolase equivalent to ' 
position +76, preferably also in combination with one or more amino add residue 
positions equivalent to those selected from th^^^^P consisting of +99, +101, +103, 
15 +104^+107, +123, +27, +105, +109, +1^V+128, +135, +156, +166, +195, 
+ 197, +204, +206, +210, +216, +217, +218- +222, +260, +265, and/or +274 
according to the numbering of Bacillus amyloliqikfaiiem subtilisin, as described in the ^ 
patent ^ ajr^i^ons of A. Baeck, et al, .a^iitiy ;^Protease-Ctontaimng 
Comi^tdoas? V US Serial No. 08/322,67$; aijd ;C; Ghosh, et al, •fttc^S^^^? > 

20 Gbmposa^i^ 

filed Octob€^13. 1994, .\ . . 

Amylases suit2d>le herein, especially for, but not limited to automatic dishwashing 
purposes, include, for example, a*amylases described in GB 1,296,839 to Novo; 

25 RAPID ASfi*, Internatimal Bio-Synthetics, Inc* and TERMAMYL*, Novo. 

FUNGAMYL^ from Novo is especially useful. Engineering of enzymes for improved 
stability, e.g«, oxidative stability, is known. See, for example J. biological Chem., 
Vol. 260, No. U, June 1985, pp. 6518-6521. Certain preferred embodiments of the 
present compositions can make use of amylases having improved stability in detergents 

30 such as automatic dishwashing types, especially improved oxidative stability as 
measured against a reference-point of TERMAMYL® in commercial use in 1993. 
These preferred amylases herein share the characteristic of being "stability-enhanced* 
amylases, characterized, at a minimum, by a measurable improvement in cme or mcxre 
of: oxidative stability, e.g., to hydrogen peroxide/tetraacetylethylenediamine in 

35 buffered solution at pH 9-10; thermal stability, e.g., at common wash temperatures 
, such as QfPC\ or alkaline stability, e.g., at a pH from 8 to 11, measured versus the 
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above^identified reference-point amylase. Stability can be measured using any of the 
art-disclosed technical tests. See, for example, references disclosed in WO 94Q2S97. 
Stability-enhanced amylases can be obtained from Novo or from Genencor 
International. One class of highly preferred amylases herein have the commonality of 

5 being derived using site-directed mutagenesis from one or more of the Bacillus 
amylases, eq)ecially the Bacillus a-amylases, regardless of whether one, two or 
multiple amylase strains are the immediate precursors. Oxidative stability-enhanced 
amylases vs. the above-identified reference amylase are preferred for use, especially in 
bleaching, more ineferably oxygen bleaching, as distinct from chloride bleaching, 

10 detergent compositions herein. Such preferred amylases include (a) an amylase 
according to the hereinbefore incorporated WO 9402597, Novo, Feb. 3, 1994, as 
further illustrated by a mutant in which substitution is made, using akm^ or threonine, 

' V preferably threonine, of the methionine residue located in position 197 of the B 

^ licheniformis alpha-amylase, known as TERMAMYL®, or the hompipgons position 

IS variation of a similar parent amylase, such as B. amyloliquefaciens^ B: subiilis^ or B. 
: , stearothermophilus: (b) stability-enhanced amylases as described by Gene^eor 
; ^ International in a paper entitled "pxidatively Resistant alpha-Amylases*" petg^^ented at the ;^ 
^ Mardi 13-17 1994, by & f 

. ; Mltchinson. Therein it y^ notsd bleaches in automatic dishwashing distir;rgents 

20 inactivate alpha-amylases but that improved oxidative stability amylases have b^ 

made by Genencor from B. lichsmfprmis NCIB8061 . Methionine (Met) was identified 
as the most likely residue to be modified. Met was substituted, one at a time, in 
: positions 8, IS, 197, 2S6, 304, 366 and 438 leading to specific mutants, particularly 
important being M197L and M197T with the M197T variant being the most stable 

25 repressed variant. Stability was measured in CASCADE^ and SUNLIGHT®; (c) 
particularly preferred amylases herein include amylase variants having additional 
, modification in the immediate parent as described in WO 9510603 A and are available ^ 
from the assignee. Novo, as DURAMYL® . Other particularly preferred oxidative 
stability enhanced amylase include those described in WO 9418314 to Genencor 

30 International and WO 9402597 to Novo. Any other oxidative stability-enhanced 

amylase can be used, for example as derived by site-directed mutagenesis from known 
chimeric, hybrid or simple mutant parent forms of available amylases. Other preferred 
enzyme modifications are accessible. See WO 9509909 A to Novo. 

35 Other amylase enzymes include those described in WO 95/26397 and in co-pending 
application by. Novo.Nordisk PCT/DK96/000S6. Specific amylase enzymes for usu^ in' 



wo 97/43364 



PCT/US97AA440 



32 

the detergent compositions of the present invention include a-amylases characterized by 
having a specific activity at least 25% higher than the specific activity of Termamyl® at 
a temperature range of 2S'*C to S5^C and at a pH value in the range of 8 to 10, 
measured by the Phadd>as® a-amylase activity assay. (Such Phadebas® a-amylase 
S activity assay is described at pages 9-10, WO 95/26397.) Also included heiein are a- 
amylases which are at least 80% homologous with the amino acid sequences shown in 
the SEQ ID listings in the references. These en^mes are preferably incorporated into 
' laundry detergent compositions at a level from 0.00018% to 0.060% pure enzyme by 
^.v,.»> weight of the total composition, more preferably from 0.00024% to 0;04g% pure 
10" enzyme by weight of the total composition. ^-v'- 

/• 

. •^ - ' ^ "**,->■. 

^<^^^ipellulases usable herdn include both bacterial and fungal types, prefes:iS^1&mg a pH 

^- s . optimum between 5 and 9.5. U.S. 4,435,307, Barbesgoard et al, March 6; Y984, 

1.^^% discloses suitable fungal cellulases from Humicola insolens or Humicold^^&s^ 

15^' ' pSM 1800 or a cellulase 212-producing fungus belonging to the genus Aenmohas^ and 

> cellulase extracted from the hepatopancreas of a marine mollusk, Dolabella' Auricula 

,jf<^olafid^ Suitable cellulases are also disclosed in GB-A-2.075.028; GB-A^f .e^5j275 

v#:^^ CAREE^fMS%andCEU^ ^ 

-..^':|^^u^ WadsoW0 9U7243>^s^l^^^ • ' - ^^-^^^^^r . . 

Suitable lipase enzymes for deteig^gnt usage include those produced by microofpimsms 
' of the Pseudomonas group, such as Pseudomonas stutzeri ATCC 19. 154/ as discle^ 
in;^GB 1,372,034. See also lipases in Japanese Patent Application 53,20487, laid open 
Feb. 24, 1978. This lipase is available from Amano Pharmaceutical Co. Ltd., Nagoya, 

25 Jiqpan, under the tnule name lipase P "Amano," or "Amano-P." Other suitable 
commercial lipases include Amano-CES, Upases ex Oiromobaaer yiscosuniy e.g. 
Quvmobaaer viscosum van lipofyticum NRRLB 3673 from Toyo Jozo Co., Tagata, 
Japan; Chwmobaaer viscosum lipases from U.S. Biochemical Corp., U.S.A. and 
Disoynth Co., The Netherlands, and lipases ex Pseudomonas gladioli. LIPOLASE® 

30 enzyme derived from Humicola lamiginosa and commercially available from Novo, see 
also EP 341,947, is a preferred lipase for use herein. Lipase and amylase variants 
stabilized against peroxidase enzymes are described in WO 9414951 A to Novo. See 
also WO 920S249and RD 94359044. 

35 In spite of the large number of publications on lipase enzymes, only the lipase derived 
from Humicola lamjginpsa and produced in Aspergillus oryzae as host has so &r found 
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widespread iq>plicatioii as additive for fabric washing products. It is available from 
Novo Nordisk under the tradename Upolase , as noted above. In order to optimize the 
stain removal p^ormance of Lipotase» Novo Nordisk have made a number of variants. 
As described in WO 92/05249, the D96L variant of the native Humicola lanuginosa 

5 lipase improves the iard stain removal efficiency by a factor 4.4 over the wild-type 
lipase (enzymes compared in an amount ranging from 0.07S to 2.S mg protein per 
liter). Research Disclosure No. 35944 published on March 10, 1994, by Novo Nordisk 
discloses that the lipase variant (D96L) may be added in an amount corresponding to 
O.OOMOO* mg (5-500 W LtTAiter) lipase variant per liter of wash liquw. The prieseht 

10 invention provides the benefit of improved whiteness maintenance on fabrics using low 
levels of D96L variant in detergent compositions containing the AQA surfactants in tiie 
manner disclosed herein, especi^ly , when the D96L is used at levds in the range of SO * 
LU to 8500 LU per liter of wash solution. 

15 Cudnase enzymes suitable^ for use herein are described in WO S809367 A to Genenco^. 

Peroxidase enzymes may be used in c^mt)ination with oxygen sources, e.g.; 
; • ; ; Vpercaxb^^ perborate, hydrogen ps?0xi^e/etc:/ for "solution bleaching\or T ' 

, , prevention of transfer of dyes or pigm^^ts removed from substrates during i^^vWa^ to 
2C|:^ , ..other substrates present in the wash solu^c^^. Known peroxidases incimie hbrseiadish 
, . - ; peroxidase, ligninase, and haloperoxidi^^ such as chloro- or bromo-peroT^idase. 
Peroxidase-containing detergent compositions are disclosed in WO 89099813 *A, 
October 19, 1989 to Novo and. WO 89(KfSI3 A to Novo. 

25 A range of eiucyine materials and means for their incorporation into synthetic det^ent 
compositions is also disclosed in WO 9307263 A and WO 9307260 A to Genmcor 
International, WO 8908694 A to Novo, and U.S. 3,553,139, January 5, 1971 to 
McCarty et al. Enzymes are further disclosed in U.S. 4,101,457, Place et al, July 18, 
1978, and in U.S. 4,507,219, Hughes, March 26, 1985. Enzyme materials useful for 

30 liquid detergent formulations, and their incorporation into such formulations, are 
(tisdosed in U.S. 4,261,868, Hora et al,v^pnl 14, 1981. Enzymes for use in 
d^ergents can be stabilised by various techniques. Enzyme stabilisation techniques are 
disclosed and exemplified in U.S. 3,600,319, August 17, 1971, Gedge et al, EP 
199,405 and EP 200,586, October 29, 1986, Venegas. Enzyme stabilisation systems 

35 are also described, for example, in U.S. 3,519,570. A useful Bacillus, sp. AC13 
giving proteases, xylanases and cellulases, is described in WO 9401532 A to Novo. 
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Enzyme Stabilizing System 

The enzynie<ontaining compositions herein may optionally also comprise from 0.001 % 
5 to 10%, preferably from 0.005% to 8%, most preferably from 0.01% to 6%, by weight 
of an enzyme stabilizing system. The enzyme stabilizing system can be any stabilizing 
system which is compatible with the detersive enzyme. Such a system may be 
inherently provided by other formulation actives, or be added separately, e.g., by the 
formulator or by a nuuiufacturar^Qf detergent-ready enzymes. Such stabilizing systems 
10 can» for example, comprise caidpni ion, boric acid, propylene glycol, short chaiii 
caiboxylic acids, boronic sidds, and mixtures thereof, and are designed to address 
different stabilization- problemidepgMing on the type and physical form of the 
detergent composition. v ^ - ? *- 

IS One ^abilizing - approach is thieXuil^ of water-soluble sources of calcium and^or 
magnesium ions in die finished compositions which provide such ions to the enzymes. 
. .Calcium ions are generally more effsactive than magnesium ions and are preferred 
m^^'^^^em^ only one type of catib^^^^ used, laical cteteri^^d^i^Kisi^^ 
4^^eqpeciaU^ UfKiids, will comprise frbm ^bbut 1 to about 30» prefergbiy;^j^#lsbo^ 2 to 
V 204^s;gabok^ abcnit^ i^d^ about 12 millimoles of dsflcium^biff 

;: Mti^irof finished detergent composition,r thmsghHariation is possible depending on &ctors 
^ including the multiplicity, type and level^^of enzymes incorporated. Preferably water- 
soluble calcium or magnesium salts are employed, including for example calcium 
chloride, calcium hydroxide^ calcium formate, calcium malate» calcium maleate, 
25 calcium hydroxide and calcium acetate; more generally » calcium sulfate or magnesium 
salts coneaponding to the exemplified calcium salts inay be used. Furtho^ increased 
levels of Calcium and/or Magnesiumv may of course be useful, for example for 
promoting tiie grease-cutting action of certain types of surfactant 

30 Another stabilizing approach is by use of borate species. See Severson, U.S. 
4,537,706. Borate stabilizers, when used, may be at levels of up to 10% or more of 
the composition though more typically, levels of up to about 3% by weight of boric 
acid or other borate compounds such as borax or orthoborate are suitable for liquid 
detergent use. Substituted boric adds such as phenylboronic acid, butaneboronic add, 

35 p-bromq)henylboronic add or the like can be used in place of boric acid and reduced 
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levels of total boron in detergent compositions niay be possible though the use of such 
substituted boron derivatives. 

Stabilmng systems of certain clean'mg compositions, for example automatic 

S dishwashing compositions, may further comprise from 0 to 10%, preferably from 
0.01 % to 6% by weight, of chlorine bleach scavengers, added to prevent chlorine 
bleach species present in many water supplies from attacking and inactivating the 
enzymes, eq)ecially under alkaline OHiditiohs. While chlorine levels in water may be 
small, typically in the range from O.S ppm to 1.75 ppin, tbeavailable chlorine in the 

10 total volume of water that comes in contact with the enzyrpe, for ^cample during dish- 
or febric-washing, can be relatively large; accordingly, enzyme stability to chlorine in- 
use is sometimes problematic. Since percarbonate has the, ability to react with chlorine 
bleach the use of additional stabilizers against chlorine, may, most generally, not be 
essential, though improved results may be obtainable from their use. Suitable chlorine 

IS scavenger anions are widely known and readily available, ahd, if used, can be salts* 
containing ammonium cations with sulfite; bisulfite, thiosulfite, thiosulfate, iodide, etc. 
Antioxidants such as carbamate, ascorbate,- etc., organic amines. such as :^ 
^ylcmdianunetetiracetiaa^ (EDTA) or alkali metal salt thef^%|nonoethanolanun^'' 
(MEA>, and mi^torgf tt^^eof can likewise be used. Likewise, .^M^sal enzyme * " 

20 inhibition systems cm be incorporated sUch that different enzymes fiaive nmiinviin . ' ' 
compatibility. Other conventional scavengers such as bisulfate, ni^te, chloride, 
sources of hydrogen peroxide such as sodium perborate tetrahydrale, sodium p^borate 
monohydrate and sodium percarbonate, as well as phosphate, condensed pho^hate, 
acetate, benzoate, citrate, formate, lactate, malate, tartrate, salicylate, etc., and 

25 mixtures thereof can be used if desired. In general, since the chlorine scavenger' 
function can be performed by ingredients separately listed under better recognized 
fimcticMis, (e.g., hydrogen peroxide sources), there is no absolute^requiremeht to add a 
sqjarate chlorine scavenger unless a compound performing that function to the desired 
extent is absent £rom an enzyme-containing embodiment of the invention; even then, 

30 the scavenger is added only for optimum results. Moreover, the formulator will 
exercise a chemist's normal skill in avoiding the use of any enzyme .scavenger or 
stabilizer which is majorly incompatible, as formulated, with other reactive ingredients. 
In relation to the use of ammonium salts, such salu can be simply admixed with the 
detergent composition but are prone to adsorb water and/or liberate ammonia during 

35 storage. Accordingly, such materials, if present, are desirably protected in a particle 
such as that described in US 4,652,392, Baginski et al. 
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Polymeric Soil Release Ayent 

Known polymeric soil release agents, hereinafter "SRA" or "SRA's", can optionally be 
5 employed in the present detergent compositions. If utilized, SR//s will generally 
comprise from 0.01% to 10.0%, typically from 0.1% to S%, preferably from 0.2% to 
3.0% by weight, of the composition. 



^^v^-l Preferred SRA's typically have hydrophilic segments to hydrophiliz^lhifsiit£ace of 
^ W hydrqrtiobic fibers such as polyester and nylcm, and hydrophobic segmmts to deposit 

upon hydrojAobic fibers and remain adhered thereto through completion of washing 
;i>^:^|^^^^and rinsing cycles thereby serving as an anchor for the' hydrophilic seg^^&rThis can 
.r;'"{.^^^^r.'^gi^j^ stains occurring subsequent to treatment with SRA to be more easily cleaned in 
>;v^ l-later washing pro --f^y^j^^ 

fv SRA's can include a variety of charged, e.g., anionic or even cationic (see UiS. 
- fp4^95j5,447), as well as noncharged, nionomer units and structures may be lin^r ^' 
*%^:^^l^^hed or even slarTshapedV; ;^i(^y ^y include capping moieties which ^ Socially 
%^^^:ii^^^ve in controlling molec'ik^i^ or altering the phyisical or sur£aQ^s^^# 
20 "^Vri^^^irties. Structures and di^e dli^butions tailored for applicatioii 

^c^e^l fiber or textile types and fbs^ varied detergent or detergent additive pfl^^ets. 

I^erred SRA's include oligomeric terq)hthalate esters, typically prepared by processes 
involving at least one transesterification/oligomerization, often with a metal catalyst 
25 such as a titamum(IV) alkoxide. Such esters may be made using additional monomm 
capable of being incorporated into the ester structure through one, two, three, four or 
more positidns, without of course forming a densely crosslinked overall structiitie. 

Suitable SRA*s include: a sulfonated product of a substantially linear ester oligomer 
30 comprised of an oligomeric ester bacld>one of terephthaloyl and oxyalkyleneoxy repeal 
units and allyl-derived sulfonated terminal moieties covalently attached to the backbone, 
for example as described in U.S. 4,968,451 , November 6, 1990 to J.J. Scheibel and 
E.P. Gossdink: such ester oligomers can be prepared by (a) ethoxylating allyl alcohol, 
(b) reacting the product of (a) with dimethyl terephthalate ("DMT") and 1,2-propylene 
35 glycol ("PG") in a two-stage transesterification/ oligomerization procedure and (c) 

reacting the product of (b) with sodiiim metabisulfite in water; the nonionic end-capped 
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1,2-propylene/polyoxyethylene terephthalate polyesters of U.S. 4 ,711,730, December 
8, 1987 to Gossdink et al, for example those produced by 

tzansesterification/oligomerization of poly(ethyleneglycol) methyl ether, DMT, PG and 
poly(ethyl^eglycol) ("PEG*); the partly- and fully- anionic-end-capped oligomeric 

5 esters of U.S. 4,721,580, January 26, 1988 to Gosselink, such as oligomers from 
ethylene glycol ("EG"), PG, DMT and Na-3,6-dioxa-8-hydroxyoctanesulfonaie; the 
noiiionic-capped block polyester oligomeric compounds of U,S. 4,702,857, CX:tober 
27, 1987 to Gosselink, for example produced from DMT, Me-capped PEG and EG 
and/or PG, or a combination of DMT, EG and/or PG, Me-csvped PEG and Na- > ...... X^^^^ 

10 dimethyl-5-sulfoisophthalate; and the anionic, especially sulfoaroyl, end-capped ^ 
terephthalate esters of U.S. 4,877,896, October 31, 1989 to Maldonado, Gosselink et 
al, the latter bdng typical of SRA's useful in both laundry and fabric conditioning . ; V^^^^ 

products, an example being an ester composition made from m-sulfobenzoic acid 
monosodium salt, PG and DMT optionally but preferably further comprising added 

15 PEG, e.g., PEG 3400. 

SRA-s also include ample copolymeric blocks of ethylene terqihthalate or propylene 
terq>hthalate with polyethylene oxide or {Kilyipio^ \ 
3,959,230 to Hays, May 23, 4976 and U.S. 3,893,929 t© Basadur, July 8, 1975; " 
. 20 : ceUulosic denvatives such as the hydroxyether (^^^ 

METHOCEL from Dow; and ihe C1-C4 alkylcelluloses and C4 hydroxyalkyl , 

celluloses; see U.S. 4,000,093, December 28, 1976 to Nicol, et al. Suitable SRA*s ^ 

characterised by poly(vinyl ester) hydrophobe segments include graft copolymers of 

poly(vinyl ester), e.g., C1-C5 vinyl esters, preferably poly(vinyl acetate), grafted cmto 

25 polyalkylene oxide backbones. See Europesin Patent Application 0 219 048, published 
April 22, 1987 by Kud, et al. Commercially available examples include SOKALAN 
SRA*s such as SOKALAN HP-22, available from BASF, Germany. Other SRA's are 
polyestm with repeat units containing 10-15% by weight of ethylene terephthalate 
together witti 90-80% by weight of polyoxycthylene terephthalate, derived from a 

30 polyoxycthylene glycol of average molecular weight 300-5,000. Commercial examples 
include ZELCON 5 126 from Dupont and MILEASE T from ICL 

Another preferred SRA is an oligomer having empirical formula 
(CAP)2(EG/PG)5(T)5(SIP)i • which comprises tcrephthaloyl (T), sulfoisophthaloyl 
35 (SIP), oxyethyleneoxy and oxy-l,2-propylene (EG/PG) units and which is preferably 
terminated with end-caps (CAP), preferably modified isethionates, as in an oligomer 
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comprising one sulfoisophthaloyl unit, 5 terephthaloyl units, oxyethyleneoxy and oxy- 
1,2-propyleneoxy units in a defined ratio, preferably about 0.5:1 to about 10:1, and 
two end-cap units derived from sodium 2-(2-hydroxyethoxy)-ethanesulfonate. Said 
SRA preferably further comprises from 0.5% to 20%, by weight of the oligomer, of a 
5 ciystallinity-reducing stabiliser, for example an anionic surfactant such as linear sodium 
dodecylbenzenesulfonate or a member selected from xylene-, cumene*, and toluene- 
sulfonates or mixtures thereof, these stabilizers or modifiers being introduced into the 
synthesis pot, all as^ taught in U.S. 5,415,807, Gosselink, Pan, KeUett and Hall, issued 
May X6, 1995^^vi^Suitable monomers for the above SRA include :Na 2^(2- 
10 hydroxyethoxy)-ethanesulfonate, DMT, Na- dimethyl 5-sulfoisophthalate, EG and PG. 

Yet another group of i>|;eferred SRA's are oligomeric esters comprising: (1) a backbone 
comprising (a) at - least one unit selected from the group consisting of 
dihydroxysulfonates,; '^^hydr^^ sulfonates, a unit which is at least trifunctioiial 

15. whereby ester, linkages^are formed resulting in a branched oligomer backbone, and 
combinations thereof; Pt least one unit which is a terephthaloyl moiety; and (c)4it 
least one unsulfonated mi which is a 1,2-oxyalkyleneoxy moi$^ty; and (2) one or more 
cqq>ing units selected; ^^^^^^^^^^ capping units, ahk^mc units such as 

alkoxylated, preferably ;0lboxylated, isetU alkpxylated propaiiesulfonates, 

20 alkoxylated .propanedisulf^ phenolsuifdii|^Sf - stitfoar^ derivatives 

and mixtures thereof. Prefe^ed of such esters are those of c^mpirical formula: 
{(CAP)x(EG/IfG)y'(DEG)y"(PEG)y- '(T^^ 

wherein CAP, EG/PG, PEG, T and SEP are as defmed hereinabove, (DEG) rq>resents 
25 di(oxyettiylene)oxy units; (SEG) represents units derived from the sulfoethyl ether of 
glycerin and related moiety units; (B) represents branching units which are at least 
trifunctional whereby ester^ linkages are formed resulting in a branched oligomer 
bacldxMie; x is from about 1 to about 12; y* is from about O.S to about 25; y" is from 0 
to about 12; y'*' is from 0 to about 10; y*+y'*-fy*" totals from about 0.5 to about 25; 
30 z is from about 1.5 to about 25; z' is from 0 to about 12; z + z* totals from about 1.5 
to about 25; q is from about 0.05 to about 12; m is from about 0.01 to about 10; and x, 
y'» y'\ y*"> 2, z*, q and m rq>resent the average number of moles of the 
cmreqKmding units per mole of said ester and said ester has a molecular weight ranging 
from about 500 to about 5,000. 
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Preferred SEG snd CAP monoincrs for the above esters include Na-2-(2-,3* 
dihydroxypropoxy)ethanesulfonate ("SEG"), Na-2-{2-(2-hydroxyethoxy) ethoxy} 
ethanesulfonate ("SEB*) and its homologs and mixtures thereof and the products of 
ethoxylating and sulfonating allyl alcohol. Preferred SRA esters in this class include 

S the product of transesterifying and oligomerizing sodium 2-{2-(2- 
hydroxyethoxy)ethoxy}ethanesulfonate and/or sodium 2-[2-{2-(2-hydroxyethoxy)- 
ethoxy}ethoxy]ethanesulfonate, DMT, sodium 2-(2,3Hiihydroxypropoxy) ethane 
sulfonate, EG, and PG using an appropriate Ti(IV) catalyst and can be designated as 
(CAP)2(T)S(EG/PG)1.4(SEG)2.5(B)0.13 wherein CAP is (Na-h 

10 03S[CH2GH20]3.S)- and B is. a unit from glycerin and ttie mole ratio EG/PG is about 
1.7:1 as measured by conventional gas chromatography after complete hydrolysis. 

Additional classes of SRA's include (I) nonionic terephthalates using diisocyanate 
coupling agents to link up polymeric ester structures, see U.S. 4,201,824, VioUand et 

IS al. and U.S. 4,240,918 Lagasse et al; (II) SRA 's with carboxylate terminal groups 
made by adding trimellitic anhydride to known SRA's to convert terminal hydroxyl 
groups to trimellitate esters. With a proper selection of ^y^lyst, the trimellitic 
anhydride forms, linkages .to the terminals of the polymer thsiimgh an ester of the ' 
isolated cartxncylic add of triineUitic anhydride rather than by opemng of the anhydride 

20 linkage. Either nonionic or anionic SRA's may be used as starting materials as long as 
they have hydroxyl terminal groups which may be esterified. See U.S. 4,525,524 Tung 
et al.; (ni) anionic terephthalate^based SRA's of the urethane-Iinked variety, see U.S. 
4,201,824, Violland et al; (IV) poly(vinyl caprolactam) and related, co-polymers with 
mcmomers sudi as vinyl pyrrolidone and/or dimethylaminoethyl methacrylate, including 

25 both nonionic and cationic polymers, see U.S. 4,579,681, Ruppert et al.; (V) graft 
copolymers, in addition to the SOKALAN types from BASF made, by grafting acrylic 
monomers on to sulfonated polyesters; these SRA's assertedly have soil release and 
anti-redeposition activity similar to known cellulose ethers: see EP 279,134 A, 1988, to 
Rhone-Poulenc Chemie; (VI) grafts of vinyl monomers such as acrylic acid and vinyl 

30 acetate on to proteins such as caseins, see EP 457,205 A to BASF (1991); (VII) 
polyester-polyamide SRA*s prepared by condensing adipic add, .caprolactam, and 
polyethylene glycol, especially for treating polyamide fabrics, see Bevan et al, DE 
2,335,044 to Unilever N. V«, 1974. Other useftil SRA*s are described in U.S. Patents 
4,240,918, 4,787,989, 4,525,524 and 4,877,896. 
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Clav Soil Removal/Anti-redeposition Agents 

The compositions of the present invention can also optionally contain water-soluble 
ethoxylated amines having clay soil removal and^antiredeposition properties. Granular 
5 detergent compositions which contain these compounds typically contain from 0.01% 
to 10.0% by weight of the water-soluble ethoxylates amines; liquid detergent 
compositions typically contain 0.01 % to S % . 

The most preferred soil release and aiiti-redeppsition agent i& ethoxylated tetraethylene- 
10 pentamine. Exemplary ethoxylated amines are further described in U.S. Patent 
4,597,898, VanderMeer, issued July 1, 1986. Another group of preferred clay soil 
removal-antiredeposition agents are the cationic compoundrdi^Iosed in European 
Patent Application 111,965, Oh and Gosselink, pubUshed June 27, 1984. Other clay 
soil removal/antiredeposition agents which can be used include ll^ ethoxylated amine 
15 polymers disclosed in European Pattent Application 111,984, Go^SMclink, published June 
27, 1984; the zwitterionic polymers disclosed in European Patent Application 1 12,592, 
Gosselink, published July 4, 1984; and the amine oxides disclpse^in U.S. Patent 
. > 4,548,744, Connorl^ssu^Pctobcr 22, 1985. Other clay soil ^temoval and/or and 
. r' • redeposition agqiitstkhcv^n iii the art can also be utilized in thet^'mf^sidons herein. 
20 See U.S. Patent 4;€9i^^tgO^ V^derMee^^ 2, 1990 and^^ 

' published November 30^ 1995. Another type of preferred antiredepdiition agent 
includes the carboxy methyl cellulose (CMC) materials. These mate^fials are well ' 
known in the art. ^-^^^ 

25 SaghlCQa ^ 

-rAny optical brighteners or other brightening or whitening agents known in the art can 
be incorporated at levels typically from 0.01 % to 1.2%, by weight, into the detergent 
compositions herein. Commercial optical brighteners which may be useful in the 

30 present invention can be classified into subgroups, which include, but are not 

necessarily limited to, derivatives of stilbene, pyrazoline, coumarin, carboxylic acid, 
methinecyanines, dibenzothiophene-5,5-dioxide, azoles, 5- and 6-membered*ring 
heterocycles, and other miscellaneous agents. Examples of such brighteners are 
disclosed in *The Production and Application of Fluorescent Brightening Agents", M. 

35 Zahiadnik, Published by John Wiley & Sons, New York (1982). 
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Specific examples of optical brighteners which aie useful in the present compositions 
are those identified in U.S. Patent 4,790»8S6, issued to Wixon on December 13, 1988. 
These brighteners include the PHORWHTTE series of brighteners from Veiona. Other 
brighteners disclosed in this reference include: Unopal UNPA, Tinopal CBS and 

5 Tinopal 5BM; available from Ciba-Geigy; Artie White CC and Artie White CWD, the 
2-(4-styryl-phenyl)-2H-naptho[l ,2-d]triazoles; 4,4*-bis-(U2,3-tria2ol-2-yl)-stilbenes; 
4,4*-bis(styTyl)bisphenyls; and the aminocoumarins. Specific examples of these 
brighteners include 4-methyl-7-diethyl- amino coumarin; l,2-bis(benzimidazol*2- 
yl)ethylene; l,3Hliphenyl-pyrafSoUnes; 2»S-bis(bmzoxazol-2-yl)tMoi^ 2-slyryl- 

10 naptho[l,2-d]oxazole; and 2-(stilben-4-yI)-2H-naphtho[l»2-d]triazole. See also U.S. 
Patent 3,646,015, issued February 29, 1972 to Hamilton. 

Pyc Transfer Inhibiting Agwtt ^ ^ 

IS The compositions of the present invention may also include one or more materials 
effective for inhibiting the transfer of dyes from one fabric to another during the 
cleaning process. Generally, such dye transfer inhibiting agents include polyvinyl 
pyrrolidose polymers, polyamine N-oxide polymm, cs^lymers of N*vinylpynollddni^ 
and N-vinylimidazole, manganese phthalocyamne,^ p^xidai«, and mixtures th^d^fj^ 

20 If us^, these agents typically comprise from 0.01% to 10% by weight of the - ? ' 
compositicm, preferably from 0.01 % to S%, and more preferably from 0.05% to 2%. 

More specifically, the polyamine N-oxide polymers preferred for use herein contain 
units having the following structural frnmula: R-A^-P; wherein P is a polymerizable 

25 unit to which an N*0 group can be attached or the N-O group can form part of the 
polymerizable unit or the N-O group can be attached to both units; A is one of the 
following structures: -NC(0)-, -0(0)0-, -S-, -0-, -N=; x is 0 or 1; and R is aliphatic, 
ethoxylated aliphatics, aromatics, heterocyclic or alicyclic groups or any combination 
thereof to which the nitrogen of the N-O group can be attached or the N-O group is part 

30 of these groups. Preferred polyamine N-oxides are those wherein R is a heterocyclic 
group such as pyridine, pyrrole, imidazole, pyrrolidine, piperidine and derivatives 
thereof. 

The N-O group can be represented by the following general structures: 

35 
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? ? 

(Rl)x-ljJ— (RlV ==N— (Ri)x 



wherdn Ri, R2, R3 are aliphatic, aromatic;^ heterocyclic or alicyclic groups or 
combinations thrnof; x, y and z are 0 or 1; and the nitrogen of the N-O group can be 
5 attached or form part of any of the aforementicmed groups. The amine oxide unit of the 
polyamine N-oxides has a pKa < 10, preferably pKa more preferred pKa <6. 

Any polymer t)ackbone can be used as long as the amine oxide polymer formed is 
water-soluble and has dye transfer inhibiting propeities. v^amples of suitable 

10 polymeric backbones are polyvinyls, polyaikylenes, polyesters, polyethers, polyamide, 
polyimides, polyacrylates and mixtures thereof. Thes^ polymers include random or 
block copolymers where one monomer type is an amine NKsxide and the other monomer 
type is an N-oxide. The amine N-oxide polymers typically Imve a ratio of amine to the 
amine N-oxide of 10:1 to 1:1,000,000. However, the nun^r of amine oxide groups 

IS present in the^pplyamiiie oxide polymer can be varied by appit^priate cppolymerization ^ 
or by an ^prapmie degree of N-oxidation . The polyamine osddes can be obtained in 
almost any d^r^ §^^^^^ Typically, the average molecular weight is within 

the range of SOO.tp |,(XX),000; more preferred 1^000 to S00,(KK};imost preferred 5,000^ 
to 100,000. This preferred class of materials can be referred to as "PVNO". 

20 <r.i 

The most preferred polyamine N-oxide useful in the detergent compo^tions herein is 
p(riy(4-viny^yridine-N-oxide) which has an average molecular weight of 50,000 and an 
^'jamine to amine N-oxide ratio of 1 :4. -k 

25 Copolymers of N-vinyipyrrolidone and N-vinylimidazole polymers (referred to as a 
class as "PVPVI*) are also preferred for use herein. Preferably the PVPVI has an 
average molecular weight range from 5,000 to 1,000,000, more preferably from 5,000 
to 200,000, and most prefierably from 10,000 to 20,000. (The average molecular 
waght range is determined by light scattering as described in Barth, et al.. Chemical 

30 Analysis ^ Vol 113. "Modem Methods of Polymer Characterization", the disclosures of 
which are incorporated herein by reference.) The PVPVI copolymers typically have a 
molar ratio of N-vinylimidazole to N-vinylpyrrolidone from 1:1 to 0.2:1, more 
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preferably from 0*8: 1 to 0.3: 1 , most preferably from 0.6: 1 to 0.4: 1 . These copolymers 
can be either linear or branched. 

The present invention compositions also may employ a polyvinylpyrrolidone ("PVP") 
5 having an average molecular weight of from 5,000 to 400,000, preferably from 5,000 
to 200,000, and more preferably from 5,000 to 50,000. PVP's are known to persons 
skilled in the detergent field; see, for example, EP-A-262,897 and EP-A-256,696, 
incorporated herein by reference. Compositions containing PVP can also contain 
polyethylene glycol (*?EC") having an average molecular weight from 500 to 100,000, 
10 preferably from 1,000 to 10,000. Preferably, the ratio of PEG to PVP on a ppm basis 
delivered in wash solutions is from 2:1 to 50:1, and more preferably from 3:1 to 10:1. 

The detergent compositions herein may also optionally contain from 0.005% to 5% by 
weight of certain types of hydrophilic optical brighteners which also provide a dye 
15 transfer inhibition action. If used, the compositions herein will preferably comprise * 
from 0.01 % to 1 % by weight of such optical brighteners. 

The hydrophilic optical brighteners useful in the present inventlc^ are those having th^^> 
structural formuia:^ ; 




wherein is selected from anilino, N-2-bis-hydroxyethyl and NH-2-hydroxy^yl; R2 
is selected from N-2-bis-hydroxyethyl, N-2-hydroxycthyl-N-methylamino, morphilino, 
25 chloro and amino; and M is a salt-forming cation such as sodium or potassium. 

When in the above formula, R[ is anilino, R2 is N-2-bis-hydroxyethyl and M is a cation 
such as sodium, the brightener is 4,4',-bis[(4-anilino-6-(N-2-bis-hydroxyethyl)-s- 
triazine-2-yl)amino]*2,2'-stilbenedisulfonic acid and disodium salt. This particular 
30 brightener species is commercially marketed under the tradename Tinopal-UNPA-GX 
by Ciba-Geigy Corporation. Tmopal-UNPA-GX is the preferred hydrophiUc optical 
brightens useful in the detergent compositions herein. ' ^ 
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When in the above formula, R] is anilino, R2 is N-2-hydroxyethyl-N-2-methylamiAO 
and M is a cation such as sodium, the brightener is 4,4'-bis[(4-anilino-6-(N*2- 
hydroxyethyl-N-methylamino)-s-tiiazine-2-yl)amino]2 ,2 * -stilbenedisulfonic acid 
5 disodium salt* This particular brightener species is commercially marketed under the 
tradename Tinopal 5BM-GX by Ciba-Geigy Corporation. 

When in the above formula, Ri is anilino, R2 is morphilina and M is a cation such as 
sodium, the brightener is 4,4'-bis[(4-anUino-6rniorphiUno:.s-tr^ 
10 stilbenedisulfonic acid, sodium salt. This particular brighteiier species is commercially 
marketed under the tradename Tinopal AMS-GX by Giba Geigy Corporation. 

The specific optical brightener ^)ecies selected for use in the present invention provide 
especially effective dye transfer inhibition performance benefitsj.^hen used in 

IS combination with the selected polymeric dye transfer inhibiting agents hereinbefore 
described. The combination of such selected polymeric materialsf (e.g., PVNO and/or 
PVPVI) with such selected (^tical brighteners (e.g., Tinopal UNPA-GX, Tinopal SBM- 
GX and/or TinopaJ AMSHGX) provides significantiy better dye fi^sfe^ inhibition in 
aqueous wash solutions than does either of these two detergent composition components 

20 when used alone. Wij^iout being bound by theory, it is believed that s^ch brighteners 
work this way because; they have high affinity for fabrics in the wash solution and 
therefore deposit relatively quick on these fabrics. The »tent to which brighteners 
deposit on fabrics in the wash solution can be defined by a parameta* palled the 
"eidiaustion coeflicieht". The exhaustion coefficient is in general as the rado of a) the 

25 brightener material deposited on fabric to b) the initial brightener concentration in the 
wash liquor. Brighteners with relatively high exhaustion coefficients are the most/ 
suitable for inhibiting dye transfer in the context of the present invention. ^ 

Of course, it will be appreciated that other, conventional optical brightener types of 
30 compounds can optionally be used in the present compositions to provide conventional - 
£d>ric "brightness" benefits, rather than a true dye transfer inhibiting effect. Such usage 
is convmtional and well-known to detergent formulations. 



Chelating Agcntt 
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The detergent compositions herein may also optionally contain one or more iron and/or 
manganese chelating agents. Such chelating agents can be selected from the group 
consisting of amino carboxylates, amino phosphonates, polyfunctionally-substituted aro- 
matic chelating agents and mixtures therein, all as hereinafter defined. Without 
5 intending to be bound by theory^ it is believed that the benefit of these materials is due 
in part to their excq>tional ability to remove iron and manganese ions from washing 
solutions by formation of soluble chelates. 

Amino carboxylates useful as optional chelatmg agoits include ethytenediaminetetraoe- 
10 tates» N-hydroxyethylethylenediaminetria^etates, nitrilotnacettates, ethylenediamine 
tetraproprionates, triethylenetetraaminehexacetates» diethylenetriaminepentaacetates, 
and ethanoldiglycines, alkali metal, ammonium, and substituted ammonium salts therein 
and mixtures therein. _ x,. 

IS Amino phosphonates are also suitable for use as chelating agents, in the compdsitidhs of 
the invention when at least low levels of total phoq>horus are permitted in detergent * 
compositions, and include ethylenediaminetetrakis (methylenephq^hohates) as 
DEQUEST^ Preferred^ Uiese amino phosphonates to not contain alkyl or aikenyl 
groups with, more than 6 carbon atoms. 

.20 ^ /v. / ; - •••• : ^ .. ' ' 

PolyfunctionaUy-substituted aromatic chelating agentS; are also useful ^ 
compositions herein. See U.S. Patent 3,812,044, issued May 21, 1974, to Connor et 
al. Preferred compounds of this type in acid forni are dihydroxydisulfobenzenes such 
as l,2-^ydroxy-3,S-disulfobenzme. 
25 - > ■ 

A preferred biodegradable chelator for use herein is ethylenediamine disuccinate ^ 
. (*EDDS"), especially the [S,S] isomer as described in U.S. Patent 4,704,233, 
November 3, 1987, to Hartman and Perkins. 

30 The compositims herdn may also contain water-soluble methyl glycine diacedc add ' 
(MGDA) salts (or acid form) as a cheiant or co-builder useful with, for example, 
insoluble builders such as zeolites, layered silicates. 

If utilized, these chelating agents will generally comprise from 0. 1 % to 15% by weight 
35 of the detergent compositions herein. More preferably, if utilized, the chelating agents 
win comprise from 0.1 % to 3.0% by weight of such compositions. 
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Suds Suppressors 

Compounds for reducing or suppressing the formation of suds can be incorporated into 
S the compositions of the present invention. Suds suppression can be of particular 

importance in the so-called "high concentration cleaning process* as described in U.S. 
4,489,455 and 4,489 »574 and in front-loading Eunqpeah-style washing machines. 

A wide variety of materials may be used as suds suppressor^,' and suds suppressors are 
10 wdl known to those skilled in the art. See^ for example; 'Kijrk Othmer Encyclopedia of 
Chemical Technology, Third Edition, Volume 7, pages 430-447 (John Wiley Sc Sms, 
Inc., 1979). One category of suds suppressor of particular interest encompasses 
mcmocaiboxyiic fatty acid and soluble salts therein* See U;S; intent 2,954,347, issued 
Sq^tember 27, 1960 to Wayne St. John. The monocarboxylic faity acids and salts 
IS thereof used as suds suppressor typiically have hydrocarbyl chaihs'^of 10 to 24 carbon 
atoms, preferably 12 to 18 carbon atoms. Suitable salts include the alkali metal salts 
such as sodium, potassium, and lithium salts, and ammonium and all^olammonium 

salts. -- ■^'■■'vMi?.^:> = ^ - . . ^"^'^y^'^r^ 

20 The detergent compositions hi^eln may also contain non-surfactant suds- suppressors. 
These include, for example: hi^h molecular weight hydrocarbons such as paraffin, 
fatty acid esters (e.g., fatty acid triglycerides), fatty acid esters of monovalent alcohols, 
aliphatic C jg-C40 ketones (e«g., stearone), etc. Other suds inhibitors include N- 
all^lated amino triazines such as tri- to hexa-alkylmelamines or di- to tetra- 

25 all^ldiamine chloitriazines formed as products of cyanuric chloride with two or H^iM 
moles of a primary or secondary amine containing 1 to 24 carbon atoms, propylene 
oxide, and monostearyl phosphates such as monostearyl alcohol phosphate ester and 
monostearyl di-alkali metal (e.g., K, Na, and Li) phosphates and phosphate esters. The 
hydrocarbons such as paraffin and haloparaffm can be utilized in liquid form. The 

30 liquid hydrocarbons will be liquid at room temperature and atmospheric pressure, and 
will have a pour point in tiie lange of -40'*C and 50''C, and a minimum boiling point 
not less thanllO^C (atmos{rtieric pressure). It is also known to utilize waxy 
hydrocarbons, preferably having a melting point below lOO^'C. The hydrocarbons 
constitute a preferred category of suds suppressor for detergent compositions. 

35 Hydrocarbon suds suppressors are described, for example, in U.S. Patent 4,265,779, 
issued May 5, 1981 to Gandolfo et al. The hydrocarbons, thus, include aliphatic. 
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alicyclicy aromatic, and heterocyclic saturated or unsaturated hydrocarbons having from 
12 to 70 carbon atoms. The term "paraffin/ as used in this suds suppressor discussion* 
is intended to include mixtures of true paraffins and cyclic hydrocartxms. 

5 Another preferred category of non-surfactant suds suppressors comprises silicone suds 
suppressors. This category includes the use of polyorganosiloxane oils, such as 
polydimethylsiloxane, dispersions or emulsions of polyorganosiloxane oils or resins, 
and combinations of polyorganosiloxane with silica particles wherein the 
polyorganosiloxane is chemisorbed or fused onto the silica. Silicone suds suppressors 

10 are well known in the art and axe, for example,^ disclosed in U.S. Patent 4,265,779, 
issued May 5, 1981 to Gandolfo et al and European Patent Application No. 
89307851.9, published February 7^ 1^,. by Starch, M. S. 

Other silicone suds suppressors are disclosed in U.S. Patent 3,455,839 which relates to 
IS compositions and processes for defoaming aqueous solutions by incorporating thereth 
small amounts of polydimethylsiloxane fluids. 

Mixtures of silicone and silanated silica are described, for instance, in German Pat^t^' 
Applicaticm DOS 2,124,526. Sificone defoamers and suds controlling age^t^ in ; 
20 granule detergent compositions are disclosed in U.S. Patent 3,933,672, ^rtolo^ et r 
al, and in U.S. Patent 4,652,392, Baginski et al, issued March 24, 1987. 

An exemplary silicone based suds suppressor, for use herein is a suds suppressing 
amount of a suds controlling agent consisting essentially of: 
25 (i) polydimethylsiloxane fluid having a viscosity of: from about 20 cs. to about 

1,500 cs. at 25'*C; 

(ii) from about 5 to about 50 parts per 100 parts by weight of (i) of siloxane 
resin composed of (CH3)3SiOx/2 units of Si02 units in a rado of from 
(CH3)3 SiOi/2 units and to Si02 units of from about 0.6: 1 to about 1.2:1; 

30 and 

(iii) from about 1 to about 20 parts per 100 parts by weight of (i) of a solid 
silica gel. 

In the preferred silicone suds suppressor used herein, the solvent for a 
continuous phase is made up of certain polyethylene glycols or polyethylene- 
35 polypropylene glycol copolymers or mixtures thereof (preferred), or polypropylene 
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glycoL The primary silicone suds suppressor is branched/crosslinked and preferably 
not linear. 

To illustrate this point further, typical liquid laundry detergent compositions with 
5 ccmtrolled suds will optionally comprise ftpm about 0.001 to about 1, preferably ftom 
about 0.01 to about 0.7, most prefe]:ably from about O.OS to about 0.5, weight % of 
said silicone suds suppressor, which compriseis (l)"a nonaqueous emulsion of a primary 
antifoam agent which is a mixture of (a) a polyorganosiloxane, (b) a resinous siloxane 
or a silicone resin-producing silicone compound^ (c) a finely divided filler material, and 
10 (d) a catalyst to promote the reaction of mixturtei*dmponents (a), (b) and (c), to form 
silanolates; (2) at least one nonionic silicone surfactant; and (3) polyethylene glycol or a 
copolymer of polyethylene-polypropylene glycbl h^^^ a solubility in water at room 
temperature of more than about 2 weight %; and without polypropylene glycol. Similar 
amounts can be used in granular compositions^ gels^ etc. See also U.S. Patents 
IS 4,978,471, Starch, issued December 18, 1990, an#ii^83,316. Starch, issued January 
8, 1991, 5,288,431, Huber et al.; issued F^nisuy\ 22, 1994, and U.S. Patmts 
4,639,489 and 4,749,740, Aizawa et al at column 1, liW 46 through column 4, line 35. 

The silicone suds : suppressor herein preferably comprises polyethylene glycol and'S^ 
20 a^lymef_^of 4,pQ^^^ giycply all having an average 

molecular weight of less than about 1,000, preferably betw^n about 100 and 800. The 
polyethylene glycol and polyethylene/polypropylene copolymers herein have a solubility 
in water at room temperature of more than about 2 weight %, preferably more than 
about 5 weight % . 
25 . . 

^ The preferred solvent herein is polyethylene glycol having an average molecular weight 
of less than about 1,000, more preferably between about 100 and 800, most preferably 
between 200 and 400, and a copolymer of polyethylene glycol/polypropylene glycol, 
preferably PPG 200/PEG 300. Preferred is a weight ratio of between about 1:1 and 

30 1:10, most preferably between 1:3 and 1:6, of polyethylene glycohcopolymer of 
polyethylene-polypropylene glycol. 

The preferred silicone suds suppressors used herein do not contain polypn^ylene 
glycol, particularly of 4,000 molecular weight. They also preferably do not contain 
35 block copolymers of ethylene oxide and propylene oxide, like PLURONIC LIOL 
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Other suds suppressors useful herein comprise the secondary alcohols (e.g., 2-alkyl 
alkanols) and mixtures of such alcohols with silicone oils, such as the silicones 
disclosed in U.S. 4,798,679, 4,075,118 and EP 150,872. The secondary alcohols 
include the C^-Cis alcohols having a CpCig chain. A preferred alcohol is 2- 
5 butyl octanoi, which is available from Condea under the trademark ISOFOL 12. 
Mixtures of secondary alcohols are available under the trademark IS ALCHEM 123 
from Enichem. Mixed suds suppressors typically comprise mixtures of alcohol -f 
silicone at a weight ratio of 1:5 to 5:L 

10 For any detergent compositions to be used in automatic laundry or dishwashing 
machines, suds should not form to the extent that they either overflow the washing 
machine or negatively affect the washing mechanism of the dishwasher. Suds 
suppressors, when utilized, are preferably present in a "suds suppressing amount. By 
"suds suppressing amount*" is meant that the formulator of the composition can select an 

IS amount of this suds controlling agent that will sufficiently control the suds to result in a 
Icyw-sudsing laundry or dishwashing detergents for use in automatic laundry or 
dishwashing machines* 

The compositions herein will gof^prally comprise from 0% to 10% of suds suppressor. 

20 When utilized as suds suppressors, monocarboxylic fatty acids, and salts therein, will 
be present typically in amounts up ia 5 % , by weight, of the detergent composition. ~ 
Preferably, from 0.S% to 3% of fatty monocarboxylate suds suppressor is utilized. 
Silicone suds suppressors are typically utilized in amounts up to 2.0%, by weight, of 
the detergent composition, although higher amounts may be used. This upper limit is 

25 practical in nature, due primarily to concern with keeping costs minimized and 

effectiveness of lower amounts for effectively controlling sudsing. Preferably from 
0.01% to 1% of silicone suds suppressor is^used, more preferably from 0.25% to 
0.5% . As used herein, these weight percentage values include any silica that may be 
utilized in combination with polyorganosiloxane, as well as any optional materials that 

30 may be utilized. Monostearyl phosphate suds suppressors are generally utilized in 

amounts ranging from 0. 1 % to 2% , by wdght, of the composition. Hydrocarbon suds 
suppressors are typically utilized in amounts ranging from 0.01 % to 5.0%, although 
higher levels can be used. The alcohol suds suppressors are typically used at 0.2%-3% 
by weight of the finished compositions. 

35 



Altoxylatcd Pglycarbo^vlatw 
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Alkoxylated polycarboxylates such as those prepared from polyacrylates are useful 
herdn to provide additional grease removal performance. Such materials are described 
in WO 91/08281 and PCX 90/01815 at p. 4 et seq., incorporated herein by referrace. 
S Chemically, these materials comprise polyacrylates having one ethoxy side-chain per 
every 7-8 amylate units* The side-chains are of the formula 

-(CH2CH20)in(CH2)liGH3 wherein m is 2-3 and n is 6-12. The side-chains are estn*- 
linked to the polyacrylate "backbone" to provide a "comb" polymer type structure. The 
molecular weight can viajry is typically in the range of 2000 to 50,000. Such r:, 
10 alkoxylated polycarboxyl^ties can comprise from 0.05% to 10%, by weight, of the ^ 
compositions herein. 



25 



Fabric SoftgncTS 



IS ^Various through-the-wasli^'^nc softeners, especially the impalpable smectite clays of 
U.S. Patent 4,062,647, Stom) and Nirschl, issued December 13, 1977, as well as other 
softener days known in the arit, can optionally be used typically at levels of from 0.5% 
to 10% by weight in the presafit'c^mpositions to provide fabric sofi^er benefits 
COTCurrently with ^ric.cld&ning; Clay softeners can be us^ ii% cmnbination with 

20 amine and cationic softeners as di^^iosed, for example, \siiS}:^V^^!^^MA^^S^\\fiy Crisp 
et al, March 1, 1983 and U.S. Pat^t 4,291,071, Harris et al Jssu«l September 22, 
1981 - 



Perfumes 



Perfumes and perfumery ingredients useful in the present compositions and processes 
comprise a wide variety of natural and synthetic chemical ingredients, including, but 
not limited to, aldehydes, ketones, esters. Also included are various natural extracts 
and essences which can comprise complex mixtures of ingredients, such as orange oil, 
30 lemon oil, rose extract, lavender, musk, patchouli, balsamic essence, sandalwood oil, 
pine oil, cedar. Hnished perfumes can comprise extremely complex mixtures of such 
ingredients* Finished p^mes typically comprise from 0.01% to 2%, by weight, of 
the detergent compositions herdn, and individual perfumery ingredients can comprise 
from 0.0001 % to 90% of a finished perfume composition. 
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Non-bmiting examples of perfume ingredients useful herein include: 7-acetyl- 
l,23«4,S,6J,8-octahydro-l,l,6,7-tetramethyl naphthalene; ionone methyl; ionone 
gamma methyl; methyl cedrylone; methyl dihydrojasmonate; methyl 1,6,10-trimethyl* 
2,5,9-cyclododecatrien-l-yl ketone; 7-acetyH,l»3,4,4,6-hexamethyl tetraiin; 4-acetyl- 
5 6-tert-butyH,l -dimethyl indane; para-hydroxy-phenyl-butanone; benzophenone; methyl 
beta-m^hthyl ketone; 6-acetyM,l,2,3,3,5-hexamethyl indane; S-acetyl-S-isopropyl- 
1,1,2,6-tetramethyl indane; l-dodecanal» 4-(4-hydroxy-4-methylpentyI)-3-cyclohex»e- 

1- €aitx>xaldehyde; 7-hydioxy*3t7-diniethyl ocatanal; lO-undecen-l-al; iso-hexenyl 
cyclohexyl caxfooxaldehyde; formyl tricyclodecane; condensation pnxlucts of 

10 hydroxycitronellai and methyl anthranilate, condensation products of hydroxycitronellal 
and indol, condensation products of phenyl acetaldehyde and indol; 2-methyl-3-(para- 
tert-butylphenyl)-propionaldehyde; ethyl vanillin; heliotrppin; hexyl cinnamic aldehyde; 
amyl cinnamic aldehyde; 2-methyl-2-(paia-iso-pn>pyIphenyl)-propionaldehyde; 
coumarin; decalactone gamma; cyclopentadecanolide; 16-hydroxy-9-hexadecenoic acid 

15 lactone; l,3,4,6,7,8-hexahydn>-4,6,6 J,8,8-hexamethyIcyclopenta-gamnui-2-ben2^ ^ 
pyrane; beta-naphthol methyl ether; ambroxane; dodecahydn>-3a,6,6,9a-tetramethyl- ' 
naphtho[2,lb]furan; cedrol, S-(2,2,3-trimeAylcyclopent-3*enyl)-3-methylpentan-2-ol; 

2- ethyl-4^(2,23*^niethyl^3-cydopenten-l-yl)>2-buten*^i ^"^ 
tricydodepeny! p^ionate; tricyclodeoenyl acetate; bes^I,^icylate; cedryl acetate; 

20 and para-(tert-butyl) cyclohexyl acetate. : 

Particularly prefened perfume materials are those that provide the largest odor 
improvements in finished product compoations containing cellulases. These perfumes . 
include but arc not limited to: hexyl cinnamic aldehyde; 2-methyl-3-(para-tert- 
25 butylphenyl)-propionaldehyde; 7-acetyl-l,2,3»4^S»6J,8-octsdiydro-l » 1 »6J-tetfamethyl 
^ nq>hthalene; benzyl salicylate; 7-acetyM,l,3,4,4,6*hexamethyl t^ralin; para-tert-butyl 
cyclohexyl acetate; methyl dihydio jasmcmate; beta-napthol methyl ether; methyl beta- 
n24>hthyl ketone; 2-methyl-2-(para-iso-propylphenyI)-propionaldehyde; 1,3,4,6,7,8- 
hexahydn>-4,6,6,7,8,8-hexamethyl-cyclopenta-gamma-2-benzopyrane; dodecahydro- 
30 3a,6,6»9a-tetramethylnaphth(^,lb]furan; anisaldehyde; coumarin; cedrol; vanillin; 
cyclopentadecanolide; tricyclodecenyl acetate; and tricyclodecenyi propionate. 

Other perfume materials include essential oils, resinoids, and resins from a variety of 
sources including, but not limited to: Peru balsam, Olibanum resinoid, styrax, 
35 labdanum resin, nutmeg, cassia oil, benzoin resin, coriander and lavandin. Still other 
perfume chemicals include phenyl ethyl alcohol, terpineol^ linalool, linalyl acetate. 
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geraniol, nerol, 2-(l»l-dimethylethyl)-cyclohexanol acetate, benzyl acetate, and 
eugenoL Carriers such as diethylphthalate can be used in the finished perfume 
compositions. 

s Other Ingredients 

A wide variety of other ingredients useful in detergent compositions can be included in 
the compositions herein, including other active ingredients, carriers, hydrotropes, 
processing aids, dyes or pigments, solvents for liquid formulations, solid fillers for bar 

10 compositions, etc. If high sudsing is desired, suds boosters such as the CiQ-C^g 

alkanolamides can be incorporated into the compbsitions, typically at 1%-10% levels. 
The Cio-Ci4 monoethanol and diethanol amides illusti^te'B-typical class of such suds 
boosters. Use of such suds boosters with high sudsing bp^dnal surfactants such as the 
amine oxides, betaines and sultaines noted above is also advantageous. If desired, 

IS water-soluble magnesium and/or calcium salts such as Mg€if , MgS04, CaCl2 CaS04, 
can be added at levels of, typically, 0.1%-2%, to provide su^^itional suds and to 
enhance grease removal performance. 

Various detersive ingredients employed in the present compdi^tions optionally can be 

20 further su^ili^ed by. absorbing said ingredients onto a pordtis hydrophobic substrate, 
then coating said substrate with a hydrophobic coating. Prefeirably, the detersive 
ingredient is admixed with a surfactant before being absorbed into the porous substrate. 
In use, the detersive ingredient is released from the substrate into the aqueous washing 
liquor, where it performs its intended detersive function. 

25 > " 

4T0 illustrate this technique in more detail, a porous hydrophobic silica (trademark 
> SIPERNAT DIO, DeGussa) is admixed with a proteolytic enzyme solutidh containing 
3%-S% of C13.1S ethoxylated alcohol (EO 7) nonionic surfactant. Typically, the 
enzyme/surfactant solution is 2.5 X the weight of silica. The resulting powder is 

30 dispersed with stirring in silicone oil (various silicone oil viscosities in the range df 
500-12,500 can be used). The resulting silicone oil diq[)ersion is emulsified or 
othOTvise added to the final detergent matrix. By this means, ingredients such as the 
aforementioned enzymes, bleaches, bleach activators, bleach catalysts, photoactivators, 
dyes, fluorescers, fabric conditioners and hydrolyzable surfactants can be "protected" 

35 for use in detergents, including liquid laundry detergent compositions. 
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Liquid deteif ent compositions can contain water and other solvents as carriers. Low 
molecular weight primary or secondary alcohols exemplified by methanol, ethanol, 
propanol, and isopropanol are suitable. Monohydric alcohols are preferred for 
solubilizing surfactant, but polyols such as those containing from 2 to 6 caibon atoms 
S and from 2 to 6 hydroxy groups (e.g., 1,3-propanediol, ethylene glycol, glycerine, and 
1,2-propanediol) can also be used. The compositions may contain from 5% to 90%, 
typically 10% to 50% of such carriers. 

The detergent compositions herein will preferably be formulated such that, during use 
10 in aqueous cleaning operations, the wash water will have a pH of between 6.5 and ,1 1 , 
preferably between 7.5 and 10.5. Liquid dishwashing product formulations preferably 
have a pH b^een 6.8 and 9.0. Laundry products are typically at pH 9-1 1 . 
Techniques for controlling pH at recommended usage levels include the use of buffers, 
allcaUs, acids, etc., and are weU Iqnown to those skilled in the a^^ 

15 • ' ■ ■ ^ \ 

Granules Manufacture 

Adding the alkoxylated cationics of this invention into a crutcher mi%, followed by 
conventional spray drying, hdps remove: any residual, potehtiaily m^odorpus^ short- 

20 chain amine contaminants. In the event the formulator wishes to prepare m admixable 
particle containing the alkoxylated catioMcs for use in, for example, a high density 
granular detergent, it is preferred that the particle composition not be highly alkaline. 
Processes for preparing high density (above 6S0 g/1) granules are described in U.S. 
Patent 5,366,652. Such particles may be formulated to have an effective pH in-use of 

25 9, or below, to avoid the odor of impurity amines. This can be achieved by adding a 
small amount of acidity source such as boric acid, citric acid, or the like, or an 
appropriate pH buffer, to the particle. Ip an alternate mode, the prospective problems 
associated with amine malodors can be masked by use of perfume ingredients, as 
disclosed herein. 

30 

Exarppitt 

In the following examples, the aU>reviated component identifications have the following 
meanings: 

35 

LAS : Sodium linear Ci2alkyl benzene sulfonate 



TAS 

C45AS 

CxyEzS 

C45E7 



C25E3 

C25E5 

C0C0EO2 
So^. 

TFAA 

TPKFA 

STPP 

Zeolite M 

NaSKS-6 

Citric add 
Carbonate 

Bkaibonate 

Silicate 

Sodium sulfate 
Citrate 

and 8S0 tm 
PEA 



Sodium tallow alkyl sulfate 
Sodium C14-C1S linear alkyl sulfate 
Sodium Cix'Ciy branched alkyl sulfate 
condensed with z moles of ethylene oxide 
A C 14.15 predominantly linear primary alcohol 
condensed with an average of 7 moles of 
ethylene oxide 

A C|2.is branch&i primary alcohol condensed 
with ah average of 3 moles of ethylene oxide 
: A'^Cj2-lS branclilad pHmary alcohol condensed 
with an average of 5 moles of ethylene oxide 
: Ri.N+(CH3)(C2R4l>^ Ri = C12 - C14 
: Sodium linear alkyl cir^ derived from an 

80/20 mixture of tal^vrSand coconut oils. 
^ Cig-Cig alkyl N-mettiyl glucamide 

C12-C14 topped whole cut fatty acids 
: Anhydrous sodium trip61yphc^hate 
: Hydrated Sodium Aliiiniiii^silicate of formula 

Nai2(A102SiO2)i2- 27^26 having a priniary 

particle size in the range from 0^ 1 to 10: 

micrometers : 
: Crystalline layered siUcate of formula 

6 -Na2Si205 

Anhydrous citric add 

Anhydrous sodium carbonate with a particle size 
between 200|im and 90(Hun ^ 
Anhydrous sodium bicarbonate with a particle 
size distribution between 400|im and 1200^m 
: Amorphous Sodium Silicate (Si02:Na20; 2.0 
ratio) 

: Anhydrous sodium sulfate 

: Tri-sodium citrate dihydrate of activity 86.4% 

with a particle size distribution between 42S^m 

: Polyethoxylated polyethyleneamine polymer 
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10 



15 



20. 



25 



30 



35 



MA/AA 

PA30 

480N 

CMC 
Protease 

Alcalase 
Cellulase 

Amylase 

Lipase 

Endolase 
PB4 
PBl , 

Pexcarbonatc 

NOBS 

TAED 
DTPMP 

Photoacdvated 



Copolymer of 1 ;4 maleic/acrylic acid, average 
molecular weight 70,000. 
: Polyacrylic acid of average molecular weight 
approximately 8,000. 

: Random copolymer of 3:7 acrylic/methacrylic 
acid, average molecular weight about 3,500 
: Sodium cartx>xymethyl cellulose 

Proteolytic enzyme of activity 4KNPU/g sold by 
NOVO Industries A/S under the traden^e 
Savinase 

Proteolytic enzyme of activity 3AU/g sold by 
NOVO Industries A/S 

Cdlulytic enzyme of activity 1000 CEVU/g sold 
by NOVO Industries AJS under the tradename 
Carezyme 

Amylolytic enzyme of activity 60KNU/g sold by 

NOVO Industries A/S under the tradename 
- Temamyl60T - 
: : : lipolytic enzyme of activity lOOkLU/g isoid by 

NOVO Industries A/S under the tradename 

Lipolase 

Endoglunase enzyme of activity 3000 C£VU/g 
sold by NOVO Industries A/S 
Sodium perborate tetrahydrate of nominal 
formula NaB02.3H20,H202 
Anhydrous sodium perborate bleach of 
nominal formula NaB02.H202 
Sodium Percarbonate of nominal formula 
2Na2C03,3H202 
: Nonanoyloxybenzene sulfonate in the form of the 
sodium salt. 

Tetraacetylethylenediamine 
Diethylene triamine penta (methylene 
phosphonate), marketed by Monsanto under the 
Trade name Dequest 2060 
: Sulfonated Zinc Phthalocyanine encapsulated in 
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10 



Brightener 1 
Brightener 2 

HEDP 
PVNO 
PVPVI 

SRA 1 * 

SRA 2 

Silicone antifoam 



15 



bleach dextrin soluble polymer 
Disodium 4,4'*bis(2-suiphostyryI)biphenyl 
Disodium 4,4'*bis(4-anilino-6-morpholino- 1.3.5- 
triazin-2-yI)aniino) stilbene-2:2*-dxsulfonate. 
1,1-hydroxyethane diphosphonic acid 
Polyvinylpyridine N-oxidc 
Copolymer of polyvinylpyrrolidone and 
vinylimidazole 

-Sidfbbenzoyl end capped esters with oxyethylene 
^^dxy znd terephthaloyl backbone 
Diethpxylated poly (1, 2 propylene terephthalate) 

isKSttS^lock polymer 

Polydimethylsiloxane foam controller with 
sil6?^eH)xyalkylene copolymer as dispersing 
agent with a ratio of said foam controller to said 
dispersing agent of 10: 1 to 100: 1 . 



^f i^ce The following «amples are ill&i^ive of Che piesent invention; biit a^' hot meant to 
0-^0, liifdt or otherwise define its. scc^! parts, percentages and rstidr idsgd herein are 

expressed as percent weight unles^ ^ v :^^>-^^^ > 

' *'fj''- .......... .... 

In the following Examples all levels s£re' quoted as % by weight of the composition. 



25 



30 



35 



EXAMPLE I 



The fidlowing d^ergent formuladons according to the present invention. 





A 


.if 


B 


Q 


n Powder 










STPP 


14.0 






24.0 


Zeolite A 


10.0 




24.0 


4.0 


C45AS 


8.0 




5.0 


11.0 


MA/AA 


2.0 




4.0 




PEA 


1.0 






2.0 


LAS 


6.0 




8.0 


11.0 


TAS 


1.5 








CocoMeEOZ* 


1.5 




1.0 


2.0 
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Silicate 


7.0 


3.0 


3.0 




CMC 


1.0 


1.0 


0.5 




Brightener 2 


0.2 


0.2 


0.2 




Soap 


1.0 


1.0 


1.0 


5 


DTPMP 


0.4 


0.4 


0.2 




Spray On 










C45E7 


2.5 


2.5 


2.0 




C25E3 


2.5-: . 


2.5 


2.0 




Silicone andfoam . 


Q..3.-, 


0.3 


0.3 


10 


Perfume 


0.3 


0.3 


0.3 




Dry additives 






■ 




Carbonate 


,6.0, 


13.0 


15.0 




PB4 


18.0 . 


18.0 


10.0 




PBl 


4.0. :, 


4.0 


0 


IS 


TAED 


3.0 


3.0 


1.0 




Photoactivated bleach 


0.02 


0.02 


0.02 




Protease 


1.0 


1.0 


1.0 




■ lipase • 


OA s •■■ 


0.4 


'0.4 -\ 




; .; Amylase ; 




0.30 


■ o.iS '-:4 


20 


Dry ;i;usied sodium suliiate 


■'. 3.0-/-;-,o- • 


3.0 






Balance (Moisture & 










. Miscellaneous) 


To: 100.0 


100.0 


lOO.O 




Density (g/litre) 


630 


670 


670 




The AQA-1 (CoooMeE02) surfactant of the Example may be replaced by 


25 


equivalent amount of any of sur&ctants AQA-2 through AQA-22 or other AQ 




surfactants herein. 












EXAMPLE n 






30 


The following nil bleach-containing detergent formulations are of particular use 




washing ooloied clothing. 












12 


£ 


E 




Blown Powder 










Zeolite A 


15.0 


15.0 


2.5 


35 


Sodium sulfate 


0.0 


5.0 


1.0 




LAS 


2.0 


2.0 





wo 97/43364 



PCTAJS97/08440 



58 



CocoMeE02* 1,0 l.O 1.5 

DTPMP 0.4 0.5 

CMC 0.4 0.4 

MA/AA 4.0 4.0 

5 PEA - • 4.0 
Agglomerates 

C45AS - - 9.0 

' LAS 6.0 5.0 2.0 / 

TAS 3.0 2.0 .-.•■^c^^i 

10 Silscale 4.0 4.0 

ZeoUteA 10.0 15.0 13.0 

,::-jM^$^:cMc - ■ - .jos^-f^^ 

f;Bf?>Carbonate 9.0 7.0 7.0 
15 SprayOn 

rvFerfume 0.3 0.3 0.5 

V C45E7 4-0 4.0 4.0 

- ^^irSsjto 2.0-: .-^--'V • 2.0 2.0 

Dryi^didves ■ -Vi-A-yv 

20 AiMA/AA . ■■ . . ■ j 3.0 

NaSKS-6 - - 12.0 

' Citrate 10.0 - 8.0 

Bicaibonate 7.0 3.0 5.0 

CartxMUtte 8.0 5.0 7.0 

25 PVPVI/PVNO 0.5 0.5 0.5 

Alcabse 0.5 0.3 ->- 0.9 

Upuc 0.4 0.4 0.4 

Amylase 0.6 0.6 0.6 

Cellulase 0.6 0.6 0.6 

30 Silicone antifoam 5.0 5.0 5.0 
Dry additives 

Sodium sulfate 0.0 9.0 0.0 
Balance (Mcnsture &. 

Miscellaneous) To: 100.0 100.0 100.0 

35 Density (g/titre) 700 700 850 
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*Th& AQA^l (CocoMeE02) surfactant of the Example may be replaced by an 

equivalent amount of any of surfactants AQA-2 through AQA-22 or other AQA 
sur£aictants herein. 

S EXAMPLE m 

The following detergent formulations, according to the present invention are prepaied: 

a H I 

: fflown Powder ^ ^ 

10 ZeoUteA 30.0 22.0 6.0 

Sodium sul&te 19.0 5.0 7.0 

: MA/AA 3.0 3.0 6.0 - 

LAS 13.0 11.0 21.0 

C45AS 8.0 7.0 7.0 

15 CocoMeE02*' l.O 1.0 1.0 

Silicate - hO 5.0 

So^ - - 2.0 

Brightenerl 0.2 v 0.2 0.2 ^ 

Carbonate 8.0— 16.0 ■ 20.0 

m- DTPMP - 0.4 '0.4 ^ 
Spray On 

C45E7 1.0 1.0 LO 

Dry additives ^ 

PVPVI/PVNO 0.5 0.5 0.5 

25 Protease 1.0 1.0 1.0 

Upaae 0.4 0.4 0.4 

Amylase 0.1 0.1 0.1 

CeUulase 0.1 0.1 0.1 

NOBS - 6.1 4.5 

30 PBl 1.0 5.0 6.0 

Sodium sulfate - 6.0 
Balance (Moisture 

& MisceUaneous) To: 100 100 100 
*The AQA-1 (CocoMeE02) surfactant of the Example may be replaced by an 
35 equivalent amount of any of surfoctants AQA-2 through AQA-22 or other AQA 
surfactants herein. 
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EXAMPLE IV 

The following high density and bleach-containing detergent formulations, according to 
S the present invention are prepared: 

I K L 

Blown Powder 

ZeoUteA * ' ' 15.0 15.0 15.0 

Sodium sulfate < . o.O 5.0 0.0 

10 LAS • ' 3.0 3.0 3.0 

CocoMeE02* 1.0 1.5 1.5 

DTPMP 0.4 0.4 0.4 

CMC v=';,,,v,, 

MA/AA ' ^'^W^ 4.0 2.0 2.0 
IS Agglomerates 

LAS > 5.0 5.0 5.0 

TAS : - y 2.0 2.0 1.0 

4s,;^W^ Silicate ^v-V^':::3.0 -.. 3.0 -^^i^^j-:^^}- 

JS- ;j;,4.. Zeolite A -^S ^v-g.© . 8.0 • .7 

-5aO^;uv;;/--: -CarbcMiatc "'^^'-'^B^O ' 8.0 ' ' ■ "4.6---' ' 
Siway On 

Perfume '>;Q.3 0.3 0.3 

C45E7 2.0 2.0 2.0 

C25E3 2.0 

25 Dry additives 

Citrate 5.0 - 2.0 

Bicaibonate - 3.0 

Carbonate 8.0 15.0 10.0 

TAED 6.0 2.0 5.0 

30 PBl 13.0 7.0 10.0 
Polyethylene oxide 

of MW 5,000.000 - - 0.2 

Bentonite clay - - 10.0 

Protease 1.0 1.0 1.0 

35 Upase 0.4 0.4 0.4 

Amylase 0.6 0.6 0.6 
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Cellulase 0.6 0«6 0.6 

Silicone antifoam S.O S.O 5.0 
Dry additives 

Sodium sulfate 0.0 3.0 0.0 
S Balance (Moisnire & 

Miscellaneous) To: 100.0 100.0 100.0 

Density (g/Utre) 850 850 850 



^The AQA-1 (C6coMeE02) surfactant of the Example may be replaced by m 
10 equivalent amount of any of surfactants AQA-2 through AQA-22 or other AQA 
surfactants hmin. 



wo 97/43364 



PCTAJS97/0844b 



62 

EXAMPLE V 

The following high density detergent fonnulations accoiding to the present invention 
are prepared: 

S U U 
Blown Powder 

ZeoUteA 2.5 . - " 2.5 

Sodium suIfiitB V - ^ 1.0 1.0 

CoQoMeE02*^^; ., 1.5 1.5 

10 Agglomerate 

C45AS 11.0 14.0 

ZeoUte A 15.0 6.0 

Carbonate 4.0 8.0 

MA/AA \r;^irfi:^ 4.0 2.0 

15 CMC 0.5 0.5 

DTPMP 0.4 0.4 
Spray On 

C2SE5 5.0 ■ t.i^^- 

Perfume ' -f-^-fv, .0.5- ; ;,..;rj0.5■.;>- 
.20 Dry Adds _ " > 

HEDP 0.5 0.3 

SKS6 13.0 10.0 

Citrate 3.0 1.0 

TAED 5.0 7.0 

25 Percaibonate 15.0 15.0 

SRAl 0.3 0.3 

Protease 1.4 1.4 

Lipase 0.4 0.4 

Cdlulase 0.6 0.6 

30 Amylase 0.6 0.6 

Silicone antifoam 5.0 5.0 

Brightener 1 0.2 0.2 

Btightener 2 0.2 
Balance (Moisture & 

35 Miscellaneous) To: 100 100 

Density (g/Utre) 850 850 
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*The AQA-1 (CocoMeE02) surfactant of the Example may be rqilaced by an 
equivalent amount of any of surfoctants AQA-2 through AQA-22 or other AQA 
surfactants herein. 

5 

Any of the granular detergent compositions provided herein may be tabletted using 
known tabletting methods to provide detergent tablets. 

The following Bcamples A ^nd further illustrate the invention herein with respect to a 
10 laundry bar. . .^ .^ 

EXAMPLE VI 



Ingmtifioi % rwt,) Rapgg (% wt,) 



15 




A 








Ci2-Ci8 Sulfiue 


15,75 


13.50 


0-25 




LAS 


6.75 




0-25 




Na2C03 


15.00 


3.00 


1-20 




DTPPl 


0.70 


0.70 


0.2-LO 


20 


Baitonite clay 




10.0 ; 


0-20 




Sokolan CP-52 


0.40 


1.00 


0-2.5 




AQA-l3 


2.0 


0.5 


0.15-3.0 




TSPP 


5.00 


0 


0-10 




STPP 


5.00 


15.00 


0-25 


25 


ZeoUte 


1:25 


1.25 


0-15 ' 




Sodium iaiuate 




9.00 


0-15 




SRA-1 


0.30 


0.30 


0-1.0 




Protease enzyme 




0.12 


00.6 




Amylase enzyme 


0.12 




04).6 


30 


Lipase eniyme 




0.10 


04).6 




Cellidaae enzyme 




0.15 


0-0.3 



Balance^' 



1 Sodium diethylenetriamine penta (phosphonate) 

^Sokolan CP-S is maleic-acrylic copolymer 
33 3>^QA.i may be replaced by an equivalent amount of AQA surfactants AQA-2 through 

AQA*22 or other AQA surfactants herdn. 



iWO 97/43364 



PCT/US97A)8^ 



64 

^Balance comprises water (2% to 8%, including water of hydration), sodium 
sulfate, calcium carbonate* and other minor ingredients. 

EXAMPLE Vn 

S The following hand wash detergent formulations, according to the present invention, 
are prepared by mixing the ingredients togeth^ in the percentage weight ainounts as 
indicated below. 



■ • . ■ 


A 


B 


c 


D 


LAS ' 


15.0 


12.0 


15.0 


12.0 


TFAA ': 'ir-^-' \ 


1-0 


2.0 


1.0 


2.0 


C25E5 ^ 


4.0 


2.0 


4.0 


2.0 


AQA-9* 


2.0 


3.0 


3.0 


2.0 


STPP ' 


25.0 


25.0 


15.0 


15.0 










1 0 


CMC 


OA 


0.4 


0.4 


0.4 


DTPMP ' ; 


1.0 


1.6 


•1.6 : 


■> 1.6 


Carbonate '•;^^v^A^/ 


2.0 


2.0 


5.0 


> 5.0 


Bicarbonate ^.fl 






2.0 


2.0 


Silicate 


7.0 


7.0 


7.0 


7.0 


Protease ; 


1.0 




1.0 


1.0 


Amylase 


0.4 


0.4 


0.4 




Lipase 


0.12 


0.12 




0.12 


Pbotoactivated bleach 


0.3 - 


' 0.3 


0.3 


0.3 


Sulfate 


2.2 . 


2.2 


2.2 


2.2 


PBl 


4.0 


5.4 


4.0 


2.3 


NOBS 


2.6 


3.1 


2.5 


1.7 


SRA 1 


0.3 


0.3 


0.7 


0.3 


Brightener 1 


0.15 


0.15 


0.15 


0.15 


Balance misc./water 


100.0 


100.0 


100.0 


100.0 


to 100 











10 
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AQA*9^; May be rq)laced by any AQA surfiaictant described herein. Prefened AQA 
surfactants for use in this example are those with from 10 to 15 ethoxy groups; for 
example AQA-10, AQA-i6. 

5 

The foregoing Examples illustrate the present invention as it relates to fabric laund^g 
compositions, whereas the following Examples are intended to illustrate other types of 
cleaning compositions according to this invention, but are not intended to be limiting 
tbeieof . 

10 

The following Example further illustrates the invention herein with reiqpect to a 
shampoo. 

EXAMPLE Vm 



Ingredient 


% (Wt.l 


Range f% wt.^ 


AQA-l* 


1.5 


0.5-3.0 


Lauiyl sulfate, NH4 


3.5 


2.6-5.0 


^12-^14 EO(3) suif^ 


8.5 


4.0-10.0 


Cetyl alcohol 


0.45 


0.3-1.5 


pvpa^aI 


4.0 


0-6.0 


Zinc pyridinethione^ 


1.0 


0-1.5 


Sodium citrate 


0.5 


0-1.0 


Peniiethrin*^ 


0.45 


0-1.0 


Silicone^ 


l.O 


0-2.0 


Ethyloie glycol distearate 


3.0 


0-4.0 



25 Water and minors — Balance 

*May be replaced by AQA-2 - AQA-22 or other AQA surfactants herein. 
^Polyvinylpyrrolidone/vinyl acetate polymer (S/9S). 
2per U.S. 4,345,080. 

^Anti-lioe agent from Fairfield American Company. 
30 ^Dimethicone from Gmeral Electric Company. 



Hie following Examples A and B further illustrate the invention herein with respect to a 
granular phosphate-containing automatic dishwashing detergent. 
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EXAMPLE IX 

% by weight of active material 



5 STPP (anhydnnu)^ 45 26 

Sodium Carbonate - 12 

ZeoUte 5.0 7.0 

Silicate (% Si02) 9 7 

Surfiutaht (ncmionic) •>!>•< 3 1.5 

10 NaDCC Bleach^ '-'^ 2 

AQA-1* 0.5 1,0 

. .Sodium Perborate . r ; 7.79 5 

TAED - 1.5 

Co Catalyst . ?^ 0.2 0.2 

15 .PA30 2.0 2.0 

Savinase (Au/g) — 0.04 

Tennamyl (Amu/g) 425 

.-Sulfate " 25 21 ^ ' 

Perfiimc/Minon .to. 100* to 1QP% . 
1^20 . .^Sodium tripolyphosphate : 
^Sodium dichlorocyanurate 



*The AQA-1 surfiaictant can be xephcsd by AQA*2 through AQA-22. 

EXAMPLE X 

25 The following Examples further illustrate the invention herein with respect to a liquid- 
gel auttmiatic dishwashing or other detergent with increased levels of stain removal 
benefits. 



% by weight of active material 



TNfiRfSPTFNTfi 
Citric acid 


A 

16.5 


B 

16.5 


C 

16.5 


n 

16.5 


E 

16.5 


E 
10 


a 

10 


Na2C03/K2CQ3 






25 


25 


25 


15 


15 


AQA-1* 


0.5 


0.7 


0.5 


0.5 


0.4 


0.6 


0.7 


48aN 


4 


4 


4 


4 


4 


4 


4 


HEDP/SS-EDDS 


2 


2 


0-2 


2 


2 


1.5 


1.5 


Benzoyl Peroxide 


8 


8 


S 


8 


8 


1.5 


1.5 


Butylated Hydroxy 


0.05 


0.05 


0.05 


0.05 


0.05 


O.OS 


0.05 
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Toluene (BHT) 

Surfactant 2.5 2.S LS LS 1.5 1.5 1.5 

Boric Add 4 4 4 4 4 4 

Soibitol - 6 6 6 6 6 6 

5 Savinase24L - - _ _ 0.53 - 

Slurried Savinase — — — — ^ ^ 0.53 
16L 

Maxamyl/Termamy - — - - ^ 0.31 

Slunied Termamyl - — - - - - 0131 

10 Water Balance ~ '• — ^ — 



*T%e AQA-1 (CocoMeE02) surfactant of the Example may be irq)laced by an 
equivalent amount of any of surfactants AQA-2 through AQA-22 or ot^^'AQA 
sui&(Stants herein. ^-^.^si^^- 

15 Vario^ gelling agents such as CMC and clays, can be used in the composiidchs to 
provide varying degrees of viscosity or rigidity, according to the desires of : the 
formulalor. • 

20 The following illustrates mixtures of AQA smfactants which can be substituted fdr i^^ 
AQA sur^ctants listed in any of the foregoing Examples. As disclosed herdiiabm :^; 
such mixtures can be used to provide a spectrum of performance benefits m^ot^^' 
provide doming compositions which are useful over a wide variety of usage conditions.- 
Preferably p the AQA surfactants in such mixtures differ by at least 1.5, preferably 2.5- 

25 20» total EO units. Ratio ranges (wt.) for such mixtures are typically 10:1-1:10. Non- 
limiting examples of such mixtures are as follows. 



Componcnta Ratio ^wt/i 

AQA-1 + AQA-5 1:1 

30 AQA-1 + AQA-10 1:1 

AQA-1 + AQA-15 1:2 

AQA-1 + AQA-5 

+ AQA-20 1:1:1 

AQA-2 + AQA-5 3:1 

35 AQA-5 4- AQA-15 1.5:1 

AQA-l + AQA-20 1:3 
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Mixtures of the AQA surfactants herein with the corresponding cationic surfactants 
which contain only a single ethoxylated chain can also be used. Thus, for example, 
mixtures of ethoxylated cationic surfactants of the formula R^N+CH3[E0]xIE01yX- 

5 and r1n+(CH3)2[EO]zX", wherein r1 and X are as disclosed above and wherein one 
of the cationics has (x-Hy) or z in the range 1-S preferably 1-2 and the other has (x+y) 
or z in the rahge 3-100, preferably 10-20, most preferably 14-16, can be used heran.' 
Such compositions advantageously provide improved detergency performance' 
(especially in a fabric laundering context) over a broader range of water hardness than 

10 do the cationic surfoctants herein used individually. It has now been discovered that" 
shorter EO cationics (e.g., E02) improve the cleaning performance of anionic 
surfactants in soft water, whereas higher EO cationics (e.g., EOlS) act to improve 
hardness tolerance of anionic surfactants, thereby improving the cleaning performance 
of anionic surfactants in hard water. Conventional wisdom in the detergency ah 

IS suggests that builders can optimize the performance "window" of anionic surfactants. 
Until now, hcwever, broadening the window to encompass essentially all conditions of 
water hardness hag been impossible to achieve. 



20 This Example illissimg^ perfume formulations (A-C) imd& in accordance with the 
inventicMi for incorporation into any of the foregoing Examples of AQA-containing 
detergent compositicms. The various ingredients and levels are set forth below. 

(% Weight) 

Pterfiime Inyredient A fi £ 

25 Hexyl dnnanuc aldehyde 10.0 - S.O 

2-methyl-3-(para-tert-butylphenyl)Tpropionaldehyde S.O S.O 
7-acetyH ,2,3,4,5,6,7,8-octahydro-l, 1,6,7- 

tetramethyl nq>hthalene S.O 10.0 10.0 

Benzyl salicylate S.O 
30 7-acetyl-l,l,3,4,4,6-hexamethyltetralin 10.0 5.0 lO.O 

Para-(tert-butyl) cyclohexyl acetate 5.0 5.0 

Metiiyldihydrojasmonate - 5.0 

Beta-naq>thol methyl ether - 0.5 

Methyl beu-naphthyl ketone - 0.5 

35 2-methyl-2-(para-iso-propylphenyl)-propionaldehyde - 2.0 
l,3,4,6,7,8-hexahydro-4,6.6,7,8,8-hexametiiyl- 
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cyciopenta-gamma-2-benzopynme 


- 


9.5 


- 


Dodecahydjo-3a,6,6,9a-tetramethylnaphtho- 








[2,lb]fuian 


- 


- 


0.1 


Anisaldehyde 


- 


- 


0.5 


Coumarin 


- 




5.0 


Cedrol 


- 


- 


0.5 


Vanillin 


• 


- 


5.0 


Cyclcqientadecanolicte 


3.0 




10.0 


Tricyclodecenyl acetate 






2.0 


Labdanum resin 


• • 




2.0 


Tricyclodecenyl propionate 


• 




2.0 


Phenyl ethyl alcohol 


20.0 


so.@ 


27.9 


Terpineol 


10.0 




• 


linalocd 


10.0 


' 10.0 


5.0 


IJnalyl acetate 


5.0 




5,0 


Geianid 


5.0 






Neiol 




5.0 




2-(l,l-dimethylethyl)-cyc!ohe2c^ol acetate 


5.0 






Orange oil, cold pressed 




5.0 




Benzyl acetate 


2,0 






Orange teipenes 




10.0 




Eugenol 




hO 




IMethylphthalate 




9.5 . 




Lemon (nl, cold pressed 






m 




LOO.O 


100.0 


100.0 



The foregoing perfume compositions are admixed or sprayed-onto (typically at 
levels up to about 2% by weight of the total detergent composition) any of the AQA 
surfactant-containing cleaning (including bleaching) compositions disclosed herein. 
Improved dqiosition and/or retention of the perfume or individual componoits thereof 
30 on the surfiu:e being cleaned (or bleached) is thus secured. 
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WHAT IS CLAIMED IS: 

1. A composition comprising or prepared by combining a soil dispersant polymer, a 
non-AQA surfactant and an effective amount of an alkoxylated quaternary ammonium 
(AQA) cationic surfactant of the formula: 

^apr' 



wherein is a linear, branched or substituted Cg-Cig alkyl, alkenyl, aryl, alkaryl, 
ether, glycityl ether moiety, is a C1-C3 alkyl moiety, R^ and R^ can vary 
10 indqpendently and are sfl^iected from hydrogen, methyl and ethyl, X is an anion, A is 
C1-C4 alkoxy and p is an int^er in the range of from 2 to 30. 



2. A composition according to Claim 1 wherein said soil dispersant polymer is an 
ettioxylated polyamine. 

3. A composition according to either of Claims 1 or 2 whemss ^ soil dispersant 
polymer is a polyethpxyla^ poiyethyleneamin^^ 

4. A compositicm according to my of Claims 1 to 3 additionally comprising a builder 
20 component. 

5. A composition according to any of Claims 1 to 4 wherein the builds is selected from 
the gioiq» consisting of a mineral builder, an aluminosilicate, a layered silicate or a 
phosphate builder. r-^ 



6. A composition according to any of Claims 1 to 5 which is prepared by mixing the 
non-AQA surfactant and the AQA surfactant. 



7. A composition according to any of Claims 1 to 6 wherein the non-AQA sur&ctani is 
30 an anionic surfiactant. 

8. A composition according to any of Claims 1 to 7 wherein the ratio of AQA to non- 
AQA surfactant is from 1:1S to 1:8. 
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9. A composition according to any f Claims 1 to 8 wherein said AQA surfiactant of the 
foimula where Cg*Cig alkyU is methyl, A is an ethoxy or piopoxy group and p 
is an integer of from 2 to 8. 

5 

10. A composition according to any of Claims 1 to 9 wherein said AQA surfactant of 
the formula whm is Cg^fg alkyl, R^ is methyl, A is an ethoxy or propoxy group 
and p is an int^er of from 2 to 4, 

10 11. A composition according to any of Claims 1 to 10 wherein the formula of die AQA 
cationic surfactant is such that p is an integer in the range of from 10 to IS. 

12. A composition according to any of Claims 1 to 1 1 comprising two or more AQA 
surfactants, or a mixture of a AQA surfactant and a mono-ethoxylated caticmic 

15 surfactanL 

13. A composition according to any of Claims 1 to 12 comprising two or more non- : 
AQA surfactants and a mixture of two or more AQA surfactants^ ^ 

20 14. A composition according to my of Claims 1 to; 13 in s gr^uiar, bar, aqueous liquid 
or non*aqueous liquid, or.tableit form. 

15. A method for removing soils and stains by contacting said soils and stains with a 
detergent composition, or aqueous medium comprising said detergent composition, 

2S according to any of Claims 1 to 14. - 

16. A method according to Claim IS for removing builder sensitive soil from fiabrics. 

17. A method according to dther of Claims IS or 16 which is conducted in an 
30 automatic machine. 

18. A method according to any of Claims IS to 17 which is conducted by hand. 

19. A method according to any of Claims IS to 18 wherein the detergent composition 
3S comprises a mixture of two or more AQA surfactants, or a mixture of a AQA surfactant 

and a mono-ethoxylated cationic surfactant. 
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20. A method for enhancing the deposktion or substantivity of perfumes or perfume 
ingredients onto fabrics or other surfiaces, comprising contacting said sur&ces with a 
perfume or perfume ingredient in the presence of a AQA surfactant. 

21. A method according to Claim 20 which is conducted using a perfume or perfume 
ingredient in combination with a detergent composition comprising a AQA. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internatioiial Patent Classificatkm ^ : 

CUD 1/62, 3/37, 17/00 // 3:06, 3:12, 3:08 



A3 



(11) International Publication Number: WO 97/43364 

(43) International Publication Date: 20 November 1997 (20.1 1.97) 



(21) international Application Number: PCn7US97/08440 

(22) International Filing Date: 16 May 1997 (16.05.97) 



(30) Priority Data: 
60/017.886 



17 May 1996 (17,05.96) 



US 



(71) Applicant {for all designated States except US): THE PROC- 

TER & GAMBLE COMPANY (US/US]; One Procter & 
Gamble Plaza. Cincinnati. OH 45202 (US). 

(72) Inventors; and 

(75) Inventors/Appiicants (for US only): ASANO, Kaori [JP/JPJ; 
Ohgi 5-16-1-207. Higashinada-lcu. Kobe. Hyogo 658 (JP). 
SCHEIBEL. Jeffrey. John [US/US); 10400 Buxton Lane. 
Montgomery. OH 45242-5306 (US). MINAMIKAWA. 
Kaori [JP/JP]; 1-26-46. Mitachi-higashi Himeji. Hyogo 
670 (JP). CRON. Laura [US/US]; 5656 Lake Mead Drive. 
Fairfield. OH 45202 (US). WELLMAN. Kenneth. WilUam 
(US/USl; 5603 Williamsburg Way. Fairfield. OH 45014 
(US). CRIPE. Thomas, Anthony fUS/USJ; 599 Three 
Chimneys Lane, Loveland, OH 45140 (US). CURRY, John. 
Downing {US/US); 95 Stone Creek Drive. Oxford. OH 
45056 (US). MANOHAR, Sanjeev. Krishnadas [US/USl; 
2014 B Mcadowlawn Way, Fairfield. OH 45014 (US). 
DODD, Ian. Martin [GB/CB]; 47 Holywell Drive, Lough- 



borough LEU 3JU (GB). KOTT, Kevin, Ue (US/US); 
2920 Bentbiook Drive, Cincinnati. OH 45251 (US). BABA. 
Hajime [JP/JPJ; 206-2-9-22, Yahata-cho Nada-ku, Kobe 
City Hyougo-Prefecture 657 (JP). KATSUDA. Rinko 
(JP/JP); Kobe Park City C507. 6-20, Chuo-ku. Kobe 
650 (JP). KVIETOK, Frank, Andrej [US/USl; 1103 Rich- 
wood Avenue. Cincinnati. OH 45208 (US). MAO. Mark. 
Hsiang-Kuen [US/JP); 2-23-13. Honmachi, Sumiyoshi, 
Kobe 658 (JP). MOSS. Michael. Alan. John [GB/GBl; 13 
Painshawfield Road. Stocksfield. Noithumberiand NE43 
7DZ (GB). MURATA. Susumu [JP/JPJ; 6-5-A3. Yuba-cho. 
Nishinomiya-City, Hyogo 662 (JP). FOLEY. Peter, Robert 
fGB/US); Apanmem 906, One Lytle Place. Cincinnati. OH 
45202 (US). PANANDIKER, Rajan. Keshav (US/USj; 6484 
Oregon Pass, West Chester. OH 45069 (US). PRAMOD. 
Kakumanu (IN/USl; 7986 Kingfisher Lane, West Chester, 
OH 45069 (US). SARNAIK, Khiiar. Mohamcd. Khan 
[IN/JPJ; 5-1-523-302. Koyo-cho Naka. Kobe 658 (JP). 
THOEN. Christian, Arthur, Jacques. Kamiel IBE/BE}; 
Boekweithofstraat 4. B-9120 Haasdonk (BE). 

(74) A|a$ents: REED. T., David et al.; The Procter Sl Gamble 
Company. 5299 Spring Grove Avenue. Cincinnati, OH 
45217 (US). 

(81) Designated States: BR. CA, CM, CZ, HU, JP. MX. TR, US. 

European patent (AT, BE, CH. DE. DK. ES. FT. FR, GB, 

GR, IE. IT, LU, MC, NL. PT, SE). 
Published 

With Uaernational search report. '} 
Before the expiration of the time limit for amending the 
claims arid to be republished in the event of the receipts of 
amendmints. 

(88) Date of publication oi' the Intemational search report: 

24 December 1997 (24.12.97) 



(54) Title: DETERGENT COMPOSITION ^ 
(57) Abstract 

A detergent composition comprising a soil dtspersant polymer, a non-alkoxylated surfactant and an alkoxytated quaternary ammonium 
(AQA) surfactant. 



FOR THE PURPOSES OF tNFORMATiON ONLY 
Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albanta - 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


PR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


CA 


Gabon 


LV 


Latvia '. 


SZ 


Swaziland 


AZ 


'^^Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


? Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MC 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkma Hsso 


GR 


Greece 




Repubifc of Macedonia 


TR 


Tlirkcy 


EG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil * 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


VU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


C6tc d^lvoire 


KP 


Democratic People** 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Kofca 


FT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Cuch Republic 


LC 


Saint Lucia 


RU 


Ruasian Federation 






OE 


Gennany 


LI 


Liechtenstein 


SO 


Sudan 






DK 


Denmark ' 


MC 


Sri Lanka 


SR 


Sweden 






ER 


Estonia 


LR 


Liberia 


SO 


Singapore 







INTERNATIONAL SEARC3I REPORT 



Intonv AppMcfttkm No 

PCT/US 97/08440 



B. RELOS SEARCHED 


MintifMini dootimwitstion sMfehed (olamil 

IPC 6 CUD 


RcBtion «yKtem IdIIowmI by clutif 


nation •ymbols) 



A. CLASSIFICATION OF SUBJECT MATTER , 

IPC 6 CllDl/62 C11D3/37 C11O17/00 //C11D3:06,C11O3:12. 
C1103:Q8 

Aooording to Intfnalional Patont Claa»ilioatiQn (IPC) or to both national c»a»»iBertiQii and IPC 



Documontalion Marched other than mmirmimckieunientationtD the extant thai auoh documente are included in the fi^s aearohed 



Electronic data base oonauRed during the intemati9nai aearoh (name of date baie and, where pfaoboal, seafoh tanm uaed) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Cat*9ory " 



CfUtion of document wrth indkoaXian, where appfopriate. of tha ralavant paaaagea 



Relevant to cLaim No. 



EP 0 294 893 A (PROCTER & GAMBLE) 14 
December 1988 

see page 9, line 10 - line 51 _ 
see page 12, line 10 - line 57 
see page 16, line 1 - page 17 » line 10 
see page 18, line 1 - line 8 

EP 0 294 894 A (PROCTER & GAMBLE) 14 
December 1988 

see page 9, line 44 - page 1D» line 2? 
see page 12, line 40 - page 13. line 7 
see page 13. line 18 - line 29 
see page 16. line 27 - page 17. line 31 



1-7.9-21 



1-7.9-21 



m 



Further doeumente are bated in the continuation of box C. 



m 



Potent famjly n m ni mm ore liated in annex. 



* Speeial eategoriee of cited doaumente : 

*A* doourmnt defining ttie general ctafte of the aft which ia not 

oonaiderad to be of particular rele v an ce 
*E* eartier document t>ut puttliehed on or after the intematbnel 

filing date 

"L' dooumentwhioh may throw doubto on priority cteim(»)of 
whioh m cited to eatiMish the puMioatkm date of another 
citation or other epecialreaaon (as specified) 

*0' document referring to an oral disoloeurv, use, exMbrtion or 



*T* later document published after the intematicnai fiSanq dote 
Of priority date and not in oonfliol erih the application but 
cited to understand the prinaifrie or thsoiy underlying the 



'P' document piJbiished prior to the international fifng <d 
later than the priori date claimed 



*X* document ofpaideularrelevaace; the claimed invention 
oafmcl be considered novel or oannel be consideied to 
involve an inventive step whenihe document is tifcsn atone 

"Y* doeumefrt of parboular reievanoe; the claimed invention 

cannot bm considMed to tnvchNi an inventive step when th« 
dooument ia oombtned with ona or more other aueh docu- 
mente, such oon^nnation being otivious to a person akiied 
in the art. 

*A' document m em tier ofthe aeme patent family 



Date of ttie ectoal completion of the international searah 

3 November 1997 


Date of mailing of tlie international searoh report 

1 1. 11 97 


Name and ffloiiing address of the ISA 

European Patertt Offioe, P. 6. 5918 Patentlaan 2 
ML -2280 HV RfSwijK 
Tel. (♦31-70) 340-2040, Tx. 31 651 epo nl, 
Fex: (+31 -TO) 340-3019 


Authorized officer 

Richards. M 





Foim PCT/rSA/210 (« 



>t) (JuV 1992) 



page 1 of 2 



,.. INTERNATIONAL SEARCH REPORT 



Inlem lat Application No 

PCT/US 97/08440 



ClConttnualfoO) DOCUMENTS COMSlOE RED TO B£ RELEVANT 



Categoiy * Cftatk>n of dooutnent. wrth indfoutton, wfier« «ppropnato, of ths mtrnvmnt paMogM 



Rciovont to otaim No. 



US 4 661 289 A (PARSLOW MICHAEL W ET AL) 
28 April 1987 

line 34 - coluiim 3, line 38 



1,4-21 



see column 2, 

see column 4* 

see column 6, 

see column 6, 



coluiim 3, 
line 37 - line 65 
line 10 - line 12 
line 50 - column 7, tine 20 



EP 0 087 914 A (PROCTER & 6AMBLE) 7 
September 1983 

see page 3, line 10 - line 35 / v. 

see page 5, line 6 - line 17 
see page 19, line 26 - line 35 
see page 23, line 26 - line 32 

EP 0 495 554 A (PROCTER & GAMBLE) 22' July 
1992 

see page 8, line 20 - line 45 

see page 8, line 53 - page 9, line;;4-f^;: 

see page 10, line 1 - line 16 



1,4-21 



1-21 



Fofm PCT/ISAC10 (oorrtinualian ol ••oond shMt) (July 19921 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

...«ormaUon on patent tamtly members 



interr *mI Application No 

PCT/US 97/08440 



Patent documant 


Publication 




Patent family 




Putilioation • ..;-->•.>! -.•ii 


cited in Dearch report 


date 




nnember(8) 




date 


EP 0294893 A 


14-12-88 


NONE 






EP 0294894 A 


14-12-88 


US 


4913828 


A 


03-04-90 




DK 


318288 


A 


11-12-88 




JP 


1085368 


A 


30-03-89 


US 4661289 A 


28-04-87 


AU 


558229 


B 


22-01-87 




Ali 


4664785 


A 


06-03-86 




CA 


12396G2 


A 


26-07-88 




DE 


3583713 


A 


12-09-91 




FP 

ur 




A 
f\ 










A 


03-04-86 


EP 0087914 A 


07-09-83 


AM 




B 


31-07-86 




All 




A 


08-09-83 




CA 




A 


27-05-86 




wr 




A 


14-11-83 


EP 0495554 A 


22-07-92 






A 


16-09-97 




All 
AU 




B 


03-08-95 




All 




A 


27-08-92 




All 
MU 




B 


14-09-95 




All 
MU 


1 *^A9ftQ9 


A 


27-08-92 








A 


15-03-94 




DK 


Q9n£;A9R 


A 


05-04-94 




RD 




A 


15-03-94 




CA 




A 


17-07-92- 




CA 




A 


17-07-92.^ 




CA 


230Q554 


A 


17-07-927 




CN 


1D54389 


A,B 


09-09-92 




cz 


93©i410 


A ■ ■ ' 


16-03-94 




EP 


0495257 


A 


22-07-92 




EP 


0495258 


A 


22-07-92 




EP 


0646165 


A 


05-04-95 




HU 


65221 


A.B 


02-05-94 




JP 


6594311 


T 


19-05-94 




JP 


6505049 


T 


09-05-94 




JP 


6509122 


T 


13-10-94 




MX 


9200171 


A 


01-05-93 




MX 


9200198 


A 


29-01-93 



Foim PCT/ISA/210 (fMtaNit family «mws| (JUly 19921 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



.tormalion on patoni family members 



Interr. ial Application No 

PCT/US 97/08440 



Patent dooument 
cited in search teport 



Publioatlon. r..^ ' 
date' ■■• 



Patent family 
maml>er(s) 



Putjiication 
date 



EP 0495554 A 



NZ 
SK 
US 
US 
WO 
WO 
WO 



241308 
72493 
5520838 
5443750 
9213054 
9213053 
9213057 



26-07-94 
12-01-94 
28-05-96 
22-08-95 
06-08-92 
06-08-92 
06-08-92 



Fomt PCT/ISA/210 (pMwrt fiimity anrwx) (July 1992) 



page 2 of 2 



